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FOREWORD

This report is one of two computer program user's manuals prepared by

Aerotherm Corporation under USAF Contract F04611-70-C-0012. Included herein

is Volume II of the manual for Version 3 of the Aerotherm Charring Material

Ablation code. This volume presents definitions of Fortran variables, flow

charts, and program listings. The report was first published as Aerotherm

Report No. UM-70-14. The work was administered under the direction of the'

Air Force Rocket Propulsion Laboratory, Motor Component Development Branch

with Mr. R. J. Schoner as project officer.

Mr. M. R. Wool was program manager and principal investigator. Sig-

nificant additional assistance was also provided by Dr. C. B. Moyer.

This technical report has been reviewed and is approved.

R. J. Schoner
Project Engineer, AFRPL
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ABSTRACT

This two-volume report describes a Fortran IV computer code which com-

putes the transient thermal and ablation response of a charring insulation

material structure. The program is for one-dimensional bodies, but can treat

a variety of shapes, including planes, cylinders, spheres, and more general

thermal "stream tube" bodies. The program can treat complex systemi including

a main ablating material, several charring back-up materials, and a multiple

non-charring material back-up structure,

An unusual feature of the code is the very general heated surface bound-

ary conditions, which can account for

" Simple specified tempeiature and recession rate

" Specified heat flux with no recession

* General thermochemical erosion model incorporating complete

chemical erosion computations, both equilibrium and non-

equilibrium, for any material exposed to any environment.

The code has seen extensive use for thermal performance studies of

ablating heat shields, rocket nozzles, and spacecraft structures.

Volume I of this report contains descriptions of the problem treated,

the equations solved, the input information required of the program user, and

the program output information. It also provides a card-by-card user's input

guide and a number of sample problem input and output listings. Volume II of

the report contains supplemental information on the specific Fortran IV codings.

It includes program listing4, flow charts, and definitions of FortrAn variable

names.

ii
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SECTION 1

INTRODUCTION

The computer program described in this user's manual is a revised

edition of the Aerotherm Charring Material Ablation computer program. The

previous code, CMA Version 2, is described in References 1, 2, and 3. The cur-

rent program, CHA Version 3 (denoted CNA3 or CMA/CBN), solves all problems that

earlier versions could solve and provides additional computational capabilities,
featuring in particular an added charring back-up material capability.

The purpose of Volume I of this user's manual was to enable an un-
familiar user to utilize effectively Version 3 of the Aerotherm Charring Mate-
rial Ablation computer program. It contained a general description of the prob-
lems that CMA3 solves, an input data deck preparation guide, and sample problem
input and output. Volume II of this manual, included herein, contains the
following additional program documentation:

0 Definitions for important Fortran variables used

Flow charts of program logic for each Fortran routine

* Listings of Fortran IV source decks

These are given in Sections 2, 3, and 4, respectively. Another document of

potential value to a reader desiring a more detailed exposition of the theoreti-

cal fundamentals of the CPA program is Reference 4.

Sm
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SECTION 2

FORTRAN VARIABLE NAMES

The names and definitions of all Fortran variables used in impor-
*tant subroutines in Version 3 of the Aerotherm Charring Material Ablation code

are given in this section. Since the CNA3 code is divided into several routines,
the majority of all variables are included in COMON statements. These variables
are defined first. Fortran variables which are used only locally in the CBM,
INP UT, and THERKS subroutines are then defined. Variables used locally in

minor subroutines are not given.

I

St
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LIST uF FuB4TIAN VARIALS
APPEAtIfia IN CON'gN STATE04ENTS

VARIAOLE Ut.SCeIPTjON UN ITS
NAME

AREA I) ORIGINIAL (INPUT) CR.35~ :3,CTION AREA OF MODE F42

ASTER IN*

Ba ARRHENIUb PkE-LXPONtNTIAL FACTON IN DECOMP'OSITION SEC-I
KINETIC EiJUAT jUN Foe4 C04POWFNT A

ObARPt4ENIUS PRE-EXONENTIAL FACTIJR IN DECOMPOSITION SEC-I
KINETIC EVUAlION FOR~ (,0MPUtEt4 d

HWBl.J) AP4EtNIUS, I'E-EAPONEmUTAL FACTOR4 IN IECOMPOSITION SEC-I
KINETIC EwJUATI0O4 Or j TH COiwPut4NT Of I Tii
OECOMPUSIN~i HACK-UP (ANALOGOUS T0 SA# Sbo bC)

acARng*.IUS PkE-E)XPONtNTIAL FACTOR IN DECOMPOSITION SEC-1
KINETIC EUUATI'6N FOm COMPONFNT C

BLANK I"

deEA INPUT BUR(NING HATE EXAPONENT USED IN MODIFYING
INPUT TRANiSFEP COE.FilCIEhr

80*' 8OWING 4tA)UCTION PAWAMETER. LAHE9OA

CoiCRI CH4AR IfdEoFACE C.IITtW,4AS CHIAR LINE DEPTH IS DEPTH OF

LINE OF 0t.NSITv

C"" RATIO OF cm/cp4

OLLt NODE THICIANE"s FT

DLLNhi ENIT"ALPV vF 'ORaMATlvt% OF PYRO.VSIS OASES BTU/Lj

OtLM NINIM11M ALLUsEU T"ICAMESS OF LAST (SIRINKING) F
0400t IN AISLATINj 04A1L.IIAL.

OtN INTERPOLAT ION FRMTD FRos FUNCTIONS-OF-11ME
TABLES

EknC 4i1 LOITNALPY U uRN& twwluft OF CHAR Of I T" OECOMPOStW4 BTU/LS
NACK-UP ('ANAL04OUS lU (iN21

Utmv11) ENaTNALPV UF FONMATIW,4 OF V106IN PLASTIC (OF I TN STU/LS
OECUMPOSIib BACK-UP iANALUbOUS TO OMII

J ENT04ALPI U0 FORMATIW4 Ur VIRGIN PLASTIC* MAIN bIU/Ld

2-2
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LIST'OF FORTRAN VARIABLES,.
APPEARING IN COMMON STATE4ENTS

VARIABLE DESCRIPTION UNIls
NAME

DH~ ENTHALPY OF FORIMATION OF CHAR, MAIN MATERIAL BTU/LBI

DTHO LIMIT VALUE ,OF TIl4E 'NCREMNT SEC

DTHIN INITIAL TIME STEP USED AT BEGINNING OF PROBIM SEC
AND AFTER A CHANGE IN OPTION

OTPRT FIRST OUTPUT TIML INTERVAL SEC

DTPIi2 SECOND OUTPUT TINE INTERVAL SEC

DTPI3 THIRD OUTPUT TIME INTERVAL C > SEC
EA ACTIVATION ENIERGY FOR COMPONENT As FA/R DE UG R

Elb ACTIVATION EFNEROI F4JR COM4PONENT 89 Ed/R DE.G R

4

FC- ACTIVATION ENICRGYF,,LD L CMPONNT CI EC/ MP L DE.G R

SE(J) ACTIVTION EINEGY 1JAI R F0R COMPONENT 'J OF I Th DEG R
TECOPOSING BACK-UP (ANALOGOUS TO EA8 B. FC)'

EJMA( A SLOPE Of ANEA VS ANOLUTE ONAD S (O DISTANCE)
CURVE OBTAIN D FROM ORIGINAL INPUT OF OR AL DATA

EPS EMISSIVITY OF ACK IALAL

ETA NOT CURRENTLY USED

Fl(I*J) PICALCULAD CLLEIION OF THRS IN UECTIP- TYLFT3
OSAR ION KI TIC EQUATION FOR J T ICCOMPOONENT Of IoPSCPo I
I TH OECO1POSING OACK-UP (ANALOGOUS TO FA F89 FC) /SAC

FJirm HALF THE STANDARD NUM4BER OF NQOELETS ( F1 AN
FJFS)

IrJrs STANDAIO NUMBER OFr WOELETS IPER NODOrR ALL NODES
EXCEPT THE FlPST* Nhs|( t ,oAS HALF THIS 1NANV.

MIA~t) L T" TABLAAR F-FUNCIION FOR WIR61N COIW)CTIVITY

IN COMPUTING CONDUCTIlVITY IN PARTIALLY
• PYROLYZEO ZONE

FuIto L 114 TABULAR F- FUN14, ION.FOR CHANR CONDU/CTIIVITY9
USED IN C;OMPUTING CONDUCTrIVITY IN PARTJALLY

" PYROLYZEO ZONE

GAMl RESIN VOLU14E FlIACTIUtl FOR I Th U(¢CrM-OlING BACKUP F1l3 Rf.SIWk
(ANALOGOUS TO UAMA) ' FT3 14ATERIAL

21-3



LIST 10. FORTRAN VARIABLES
APPEARINS IN C~OM STATEMENTS

VARIASLE UESCRIPTION UNITS

GANA VOLUME'FRACT ION OF 09SIN (COMPONENTS A ANDO SI IN, FT3-RESIM/
UNDECOSIPOSED PLASTIC* 14AINI MATERIAL tl3-NATERIAL

HI PENTHIALPY AT A NODE STLULS

HCoNV CONVECTIVt HEAT TRANSFER COEFFICIENT'AT sTtvFTZ-SECu
iWAc1K WALL DS F

NUIOT( I OlIMMI E14PTY WORDS lit COMM

ILM NO USED IN PROGRAM IREIURNED FROM LOOK SAISROUTIME.
- VIA COMMON. SET GtATER THAN UNITY If EXIRAP-

QLATION REQUIRED. I

19111 I INDEX OF LAST ENTRY IN A TARLE

11 OPTION UddER

1101 I INDOEK Of FIRST ENTRY IN A TABLE

INCH INPUT TAPE UNIT NUMbER FOR SURFACE EQUILIBRIUM
DATA

INPUT IU~T TAPt UNIT NUNvEk VARIABLE

IKI 'OEWtMENEDO INDEX Am A GIVENt TABLE ADJACENT TO
PREVIOUS VALUE FOR offICN 'A LOOK'4JP WAS PERFORMED

14#4t I H) UMER OF ENTRIES In EDGE TABLE FOR INDICATED
PRESSuRE

STANLIAR0 NUMbE.R Of NUDELETS- PtI MODE

* JFH "1ALi THE STANDAkO NUSIWER OF NOOLLETS PER NODE

* JFIIP - JFh I

KI1IhIIJ) -MARAS LAbT ENTRY OF mO-AtILATION ITEMPERATURE
INDEPENDENT) PART OF A CHAR RATE TABLE FOR I TH
-GAS icATE AND j Th .PreSSURE IREbARDLESS OF USERS
60-rGINAL INTE~NTION. THIS IS-TAKEN AS LAST TEMPER-
ATUkEIJEFOhIE TEMPERATUIRE ENTRIES BEGIN TO DESCEN09
IF EVER* THIS EXTENbION SMOOTHS INTERPOLATION.)

IN

KUUT. OUTPUT TAPE U'%IT NOMWLR VARIABLE

LLT NU~dER OF LINEzi REMAANING ON CURRENT OUTPUT PAGE

04ATL( MATERIAL-IDENTIFICATION NUMBER FOR A NODE

2-4



LIST Of FORTRAN VARIABLES
APPEARING IN COMMON STATEMENTS

VARIABLE ur.SCRIPT ION UNITS
#LANE

NWRM ALWAYS EQUAL TO I PLUS THE ORIGIMAL NUMBER OF
NOES Of ABLATING MATERIAL

HNW EQUAL TO NN IF THEmE ARE NO DECOMPOSING SACK-UPS.
OTHERWISE EQUAL TO ONE WIAATER TAN THE ORIGINAL
NUMBER OF NKES IN THE MAIN ABLATING MATERIAL AND
THE DECOMPOSING BACK-UPS /

NBW INPUT FLAG INTEGER CALLING FOR REAOING OF
TOW ( 9 * I VALUES FROM SURFACE TERNOCHENISTRY
TABLES

NjUIT (iji INDEX IDENTIFYING ThE. NUBER OF THE F-FUNCTION
TABLE (NUIBERED IN OUDER INPUT) ASSIGNED TO
J TH CHARRING gIACK-UP

NCO" INPUT FLAb INTEGER CALLINb FOR OUTPUT OF NODAL
THERMAL C099UTIVIl IN PLACE OF NODAL ENTHALPY IN
STANDARD OUTPUT LOK

NU NUMBER OF DECOMPOSING MAt..-P MATERIALS -

NFI I) NUMBER OF THE FIRST MODE IN THE I Th DECOMPOSING
BACK-UP MATERIAL

NF iS INPUT FLAb INTEGER 4.ALLING FOR USE OF FISSURE
MODEL IN ILOII B" REDUCTION OF CONVECTIVE
TRANSFrER COEFFICIENTS

NMIIIJ) "ARKS TOP ENTRY IN ABLATION PART OF A CHAR RATE

TABLE FOR I Th GAS RATE AND J TH PRESSURE

Ni NUM R OF ISOTHERM PUINTS CALLED FOR

NL NUMBER OF LAST NODE OF ABLATING MATERIAL

TILAIl) NUMBER OF THE LAST ODE IN THE I TH DECOMPOSING

bACKUP MATERIAL.

NLOII.J) MARKS BOTTOM ENTRY l ABLATION PART OF A CHAR
RATE TABLE FOR I TH GAS RATE AND J TH PRESSURE,

NMG TOTAL NUNdER OF GAS RATE ENTRIES IN EACH PR SSURE
GROUP OF SURFACE EQUILIBRIUM UATA

NN FLAG CALLING FOR PUNCH OUTPUT OF THERN(COUPLE
AND ISOTHERM DATA //

NO NUMBER OF -THERMOCOUPLE TENPFRATURES CALLED FOR

2-S



LIST UF FORTRAN VARIABLES
APPEARING IN COMMON STATEMENTS

VARIAdLE OESCRIPTION UNITS
NAME

NOI NO NI

NPG CURRENT PAGE NUMBER FOR OUTPUTLISTING9 USED
IN COMMUNICATION WITH SUBROUTINE LCOUNT

NPR NUMBER OF PRESSURES IN ,ORFACE THERMOCHEMISTRY
DATA DECK

NR FLAG VARIABLE CALLu6 OR BURNING RATE OR RADIUS
RATIOCORRECTION TO INPUT CONVECTIVE TRANSFER
COEFFICIENTS

/

NUMN ALWAYS EUUAL -TO THE ORIGINAL TOTAL'NUMBER
OF NODES

OMG 1. - GAMA FT3-REIN-
FORCEMENT/FT3
MATERIAL

OM6A(I) 1 -'GA(l) FT3-REIN- v
FORCEMENT/FT3
MATERIAL

P11) RHOV(I)/(KHOV(I)-RHUCLI-),t ANALOGOUS TO PETE

PtT DENSITY FACTOR* (CHAK UENSITY * PETE) LB/FT3

PETE DFNSITY TE'RM VIRGIN DENSITY/ (ViRGIN DENSITY -
CHAR DENSITY)

PF(I) RHOC(I)*PII)t ANALOOUS TO PET LB/FT3

PsI(IIJ) DECOMPOSITION REACTION ORDER FOR THE J TH COMPON-
ENT OF THE I TH DECOMPOSING BACK-UP MATERIAL
(ANALOGOUb TO PSIA9 PSI8 PSIC)

PSIA DECOMPOSITION REACTION ORDER FOR A COMPONENT

PbIB DECOMPOSITION REACTION ORDER FOR B COMPONENT

PSIC DECOMPOSITION REACTION ORDER FOR C COMPONENT

PYCRI PYkOLYSIS INTERFACE CRITCRION1 PYROLYSIS LINE DEPTH
IS DEPTH OF LINE OF UENSITY

RHO(?)#PYCRI'(RHO(i)-ROH(2))

RA( CURRENT LOCATION UF-NOOL, MFASORED FROM ORIGINAL IN
LOCATION OF HEATED bURFACE

2-6
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/ LIST OF FORTRAN VARIABLES
APPEARINb IN COMON STATEMENTS

VARIABLE OLSCRIPTION UNITS
NAME

RAV( ) SAVED ORIGINAL VALUES OF NODAL LOCATIONS RA( ) IN

RC( ) CONTACT RESISTANCE dETWEEN INDICATED NODE AND (FTZ-SEC-

AND NEXT NODE DOWN DEG F)/BTU

RLCORD( I ALPHAMERIC TITLING INFORMATION

RFT NOT CURRENTLY USED

RO( ) DENSITY OF VIRGIN PLASTIC (3)' PURE CHAR (2)9 LW/FT3
OR BACK-UP MATERIALS (3-10)

RHOC(I) CHAR DENSITY OF I TH UECOMPOSING BACK-UP MATERIAL LB/FT3
(ANALOGOUS TO RHO(2),

RNOO(I.J)* ORIGINAL ENSITY OF 1 Th COMPONENT OF I TM DECOM- LB/IT3
Ja 1.2 POSING BACK-UP PER UNIT VOLUM4E OF RESIN (ANALOGOUS

TO RHOOA, RHOOB)

RHO(1(I3) ORIGINAL DENSITY OF THIRD COPONENT OF I TH DECOM- Ld/rT3
POSING bACK-UP FOR UNI? VOLUME OF REINFORCEMENT
(ANALOGOUS TO RHOOC)

RHODA ORIGINAL DENSITY OF COMPONENT A PER UNIT VOLUME Lto/FT3
OF RESIN

RHOOd ORIGINAL DENSITY. OF COMPONENT d PER UNIT VOLUNE LB/FT3
OF RESIN

RHOOC ORIGINAL DENSITY OF' COMPONENT C PER UNIT VOLUM4E LB/FT3
OF REINFOmCEMENT

RN,(J)o ;ESIDUAL DENSITY OF'J TH COMPONENT OF I TH DECOM- LB/FT3
12 POSING BACK-UP PER UNIT VOLUME Of RESIN (ANALOGOUS

TO RHORA. RHORd)

RHOR(lo) RESIDUAL DENSITY OF THIRO COMPONENT Of I TH DECOM- L/fT3
POSING BACK-UP PER UNIT VOLUME Of REINFORCEMENT
(ANALOGOUS TO RHORC)

RhORA RESIDUAL UENSITY OF COMPONENT A PER UNIT VOLUME Ld/iPT3
OF RESIN

R HORB RFSIDUAL UENSITY OF COMPONENT 0 PER UNIT VOLUME LB/FT3
OF RESIN

RMORC RESIDUAL DENSITY OF COMPONENT C PER UNIT VOLU4E Lb/fT3OF REINFORCEMENT

2-7
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LIST UF FORTRAN VARIABLES
APPEARINb IN COMMON STATEMENTS

VARIABLE UiSCRIPTION UNITS
NArE

RMOV(I) VIRbIN VU.NSITY OF I TH DECOMPOSING BACK-UP LB/FT3
MATERIAL (ANALUGOUS TO RHO(I))

RUA( ) CURRENT DENSITY OF CUMPONENT A PER UNIT VOLUME LB/FT3
OF RESIN* AT A NOOELET

RUB() CURRENT DENSITY OF COMPONENT B PER UNIT VOLUME LB/FT3
OF RESIN, AT A NO)ELET

RUCE ) CURRENT DENSITY OF COMPONENT C PER UNIT VOLUME iL/F3
OF REINFORCEMENT

ROCOM(I1J). DENSITY OF THE J TH COMPONENT IN THE I TH NODE LB/FT3
J a 1.2 4eACK-UPS ONLY) PER UNIT VOLUME OF RESIN (ANAL-

OGOUS TO OA(I)o ROb(I))

RUCO4lII3) DENSITY OF TlE. TNIRU CONPONENT IN ThE I TH Lb/FT3
NODE (BACK-UPS ONLY) PER UNIT VOLUME OF RESIN
(ANALOGOUS TO ROC1))

RSV ORIGINAL SURFACE RAUIUS (NEGAIIVE IF EXTERNAL) IN

SUl ) THERMOCOUPLE DEPTHS AND/OR ISOTHERM4 TEMPERATURES IN OR DEG R

SWELL PROPORTIOIAALITY FACTOR IN CHAR SWELL CORRECTION
OF HEAT TRANSFER COEFFICIENT

TAI ) NODAL TEMPERATJRE DEG K

TtPFI.J*K) TABULAR VALUE Of 0 iRNIME FAIL (THAT IS9 MOOT
FAIL/RHOE-Ut.-CH) IN SURFACE THERMOCHEMIS7RY TABLE
FOR I TN tNTRY9 J Tn PYROLYSIS GAS RATE* AND K TH
PRESSURE

TURPE|) I TH ENTRY IN TINE TABLE VALUES OF BLOWING
PEDUCTION PAAI ER LA40A

TCBI(I,Jl TABULAR VALUE Of SPIUIC HEAT FOR I TM TEMPER- STU/Ld DEG R
AIURkL ENTRY ANU J Th MATERIAL INDEX NUMBER FOR
DECOMPOSING BACK-UP (ANALOGOUS TO T'Z(1.J)

TCHEM QUANTITY ICH/C * CHIN PROD - MN) FOR I TN CHAR iTUO/LO
(IoeJK) RATE* J Ti GAS RATE. AND K TH PRESSURE

TCH( I TAktULAR VALUE OF HEAT TRANSFEr4 COEFFICIENT L/f/T2-SEC
kNUE.-UE-CM' Ir FUNCTIINS-UF-TIM4L TABLES

TtP(I,.J) TABULAR VALUE Of SOt.CIFIC HEAT 1 0 I TM TEMPER- BTU/LS-0OE R
ATURk ENTR4Y AO J TH ATERIAL

2-8
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LIST OF FORTRAN VARIABLES
APPEARING IN COMMON STATEMENTS

VARIABLE UESCRIPTION UNITS
NAME

TCPSEN(IJ) SLOPE OF THSEN VERSUS TW AT I TH TEMPERATURE STU/LB-DEG R
AND J TH PRESSURE IN EDGE TABLE

TENT(I#J) TABULAR VALUE OF SPECIFIC MEAT FOR I Th TEMPERATURE BTU/LB
ENTRY AND J TH MATERIAL INDEX NUMBER FOR DECOMP-
OSING BACK-UPS (ANALOGOUS TO TNZ(ItJ))

TLP(IfJ) TABULAR VALUE Of EMhiSIVITY OF I TH TEMPERATURE
ENTRY AND J TH MATERIAL

THE( ) TABULAR VALUE OF BOUNDARY RECOVERY ENTHALPY IN BTU/LB OR
FUNCTION-OF-TIME TAdLES (EQUALS SURFACE TEMPERATURE DEG R OR ---
IN OPTION 2 AND VIEd FACTOR IN OPTION 3)

TNFIN TIME AT END OF PROBLEM SEC

TNG( ) TABULAR VALUE OF PYiOLYSIS GAS ENTHALPY AS A BTU/LS
FUNCTION OF TEMPERATURE

THSEN(IJ) VALUE OF HEW AT I TM TEMPERATURE AND i Th PRESSURE BTU/LB
IN EDGE TABLES

TNZ(IqJ) TABULAR VALUE OF SENSIBLE ENTHALPY OF I TH TEMP- BTU/LB
ERATURE ENTRY AND J T1 MATERIAL

THZRO INITIAL PWOBLEM TiME SEC

TKOU(ilJ) TABULAR VALUE OF TNtIMAL CONDUCTIVITY FOR I TH BTUIFT-SEC-
TEMPERATURE ENTRY AN) J TH MATERIAL INOEA NUMBER DEG F
FOR DECOMPOSIN6 BACK-UPS (ANALOGOUS TO TKP(IJ))

TKP1IJ) TAdULAR VALUE OF THERMAL CONDUCTIVITY FOR I TN BTU/FT-SEC-
TEMPERATURE ENTRY AN) J TH TEMPERATURE DEG F

TLC(194K) TABULAR VALUE OF LN(NOOTC1ROE-UE-CN) IN SURFACE
ITHIEROCOEMISTRY TABLE FOR I TM CHAR RATE. J TN

PYROLYSIS GAS RATE* AND K TH PRESSURE

TMO(I9J) TABULAR VALUES OF GAS RATES APPEARING IN SURFACE
THERMOCHEMISTRY TABLESt I GIVES GAS RATE ENTRY,
J GIVES PRESSURE INCA

TMdT NOT CURRENTLY USED

TooI( I TABULAR VALUE OF LN OF PRESSURE IN FUNCTIONS-
OF-TIME TABLE

TPR( I TABULAR VALUE OF LN OF PRESSURE IN SURFACE THERWO-
CHEMISTRY TABLES

2-9
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LIST OF FORTRAN VARIABLES
APPEARING IN COMMON STATEMENTS

VAkIAdLE DESCRIPTION UNITS
NAML

TPR2 TIME OF TRANSITION FROM INITIAL TO SECOND tEC
OUTPUT TIME INTERVAL

TPR3 TIME OF TRANSITION FkOH SECONO TO THIRD SEC
OUTPUT TIME INTERVAL

TIR( ) TABULAR VALUE OF RAUIANT HEAT FLUX IN FUNCTIONS- BTU/FTZ-SEC
-OF-TIME TABLE, FOR OPTIONS I AND 3 (OPTION 29 OR MILS/SEC
SURFACE RECESSION RATE)

THAC(I1J) LIMIT TEMPERATURE BELOW WHICH COMPONENT J OF DEG R
DECOMPOSING BACK-UP I IS NOT ALLOWED TO DECOMPOSE
(EFFICIENCY MEASURE) (ANALOGOUS TO TRACAtTRACB,
TRACC)

TRACA LIMIT TEMPERATURE BLLOW WHICH COMPONENT A IS DEG R
NOT ALLOWED TO DECOMPOSE (IEFFICIENCY MEASURE)

TRACS LIMIT TEMPERATURE BELOW WHICH COMPONENT 0 IS DEG R
NOT ALLOWED TO OECOMPOSE (EFFICIENCY MEASURE)

TI4ACC LIMIT TEMPEkATURE dELOW WHICH COMPONENT C IS NOT DEG R
ALLOED TO DECONPOS. (EFFICIENCY MEASURE)

TRACM MINIMUM OF TRACAo TRACS, TRACC

TwEFf() REFERENCE TEMPtRATU. FOR HEATS Of FORMATION DEG R
ANALOGOUS TO TZ) FOR I TH DECOMPOSING BACK-UP
MATERIAL.

TBES RESERVOIR TEMPERATUNE TO WHICH BACK WALL IS DEG R
EXPOSED

TTNt ) TABULAR VALUE OF TIME (INOEPENOENT VARIABLE) IN
FUNCTIONS-OF-TIME TABLE

TIS(IoJ#K) TABULAR VALUE OF TEMPERATUR r IN SURFACE THERMO- DEG R
CHEIMISTRY TABLES FOk I TH TEMPERATURE* J TH
PYROLYSIS GAS RATE* AND K Tm PRESSURE

TTSENI9J) T41BULAR VALUE OF TEM.OERATURE I|NDEPENOEkT VARI- DEG R
ASLE) IN LDGE TABLES FOR I Th TEMPERATURE ENTRY
IN J T" PkESSURE GRUUP

TIll ) TABULAR VALUE OF TEMPERATURE (INDEPENDENT DEG R
VARIABLE).IN PYROLYSIS GAS ENTHALPY TABLE

TT2(ItJ) TABULAR VALUE OF TEMERATURE (INDEPENDENT DEG R
VARIABLE) IN MATERIAL PROPERTIES TABLES FOR
I TN TEMPERATURE ENTRY IN TABLE FOR J TH MATERIAL

2-10
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LIST uf FORTRAN VARIAULLS
APPEARINb IN COMMON STATEMENTS

VARIAULE LESCRIPTION UNITS
NAML

T[S(I.J) TABULAR VALU OF TEMPERATURE IINOEPENDENr VAR- DLG R
IABLE) IN MATERIAL PROPERTIES TABLES FOR I TH
TEMPERATURE ENIRY IN TABLE FOR J TH INDEA NUMBER
FOR DECOMePOSING BACK-UPS (ANALOGOUS TO TT2)

TA(IJ) TABULAR VALUE OF PLASTIC MASS FRACTION At Ld VIRGIN/
INDEPENDENT VARIABLE IN TABLES OF Fl(IJ), F241,J) LB MATERIAL

VFZ INPUT OPTION I VIEW FACTOR

Vw TABULAR INTERPOLATION RATIO RETURNED BY LOOK
SUBROUTINL

Wr NUMBER OF THL F-FUNCTION JARLL (NUMBERED IN ORDER
INPUT) ASSIGNEU TO |lHE MAIN CHARRING MATERIAL

X( ) MASS FRACTION OF VIN6IN PLASTIC PER UNIT MASS
OF MATERIAL

2
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LIST UF FONXRAN VARIABLES
APPEARING IN SUBROUTINE CBM

VARIAOLE UESCRIPTION UNITS.
NAME

ALM) COEFFICIENT ON NEW TEMPERATURE OF NODE 1-i BTU/FT3-

IN EQUATION OF NODE I IN IMPLICIT MATRIX DEG F

ASU CURRENT CROSS SECTION AREA OF SURFACE NODE FT2

BCl) COEFFICIENT ON NEW TEMPERATURE OF NODE I IN BTU/FT3 -

EQUATION OF NODE I IN IMPLICIT MATRIX DEG F

8B' AN UNCORRECTED 8 PRIME, EQUAL TO (MOOT * MDOTC)/
RHOE-UE-CM, ALSO SE NEXT ENTRY

BF REPLACES BB8I1J) FUN CONVENIENCE* ALSO SEE SEC-i

ABOVE ENTRY

RPRNM OP4IME a (MDOTG * MUUT6)/RHOE-UE-CM

B1pMb BPRIMEG x MDOTo/RHOL-UE-Cm

B CH/CHO

CI) COEFFICIENT ON NEW TEMPERATUHL OF NODE 1.1 IN BTU/FT3 -

IN EQUATIUN OF NODE I IN IMPLICIT MATRIX DEG F

CH HEAT TRANSFER COEFFICIENT - kNOE-UE-CH LB/FT2-SEC

CNZ NEAT TRANSFER COEFFICIENT NOT CORRECTED FOR LO/FT2-SEC
SLOWING

CHO CHARRATE, MOOTC LB/FT2-SEC

CMOL LN (MDOTC/RHOE-UE-CI

CMFL VALUE OF IHAT PART UF EROSION RATE DUE TO FAILING LB/FT2 SEC

CMMA MINIMUM (FROM VARIOUS TABLES) VALUE OF AVERAGES

OF NEXT TWO SUCCESSIVE TABULAR VALUES OF TLMC
f 9 9 ) ABOVE CURRENT CMOL9 USED TO LIMIT

CORRECTION SIZE ON CMDL

CNMl MAXIMUM VALUE (FROM VARIOUS TABLES) OF AVERAGES
OF NEXT TO SUCCESSIVE TABULAR VALUES OF TLMC
( 9 9 1 BELOW CMOL, USED TO LIMIT CORRECTION

SIZE ON CHOL

CNC( P VALUE OF LHAR THERMAL CUNOUCIIVITY AT A NODE BrU/FT-SEC
DEG F

2-12
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LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUTINE COM

VARIABLE, DESCRIPTION -UNITS
NAME

CNO(I) THERMAL CONDUCTIVITY OF NODE I GENERATED FOR OTU/FT SEC
OUTPUT PUNPOSES IF NCON DIFFERS FROM ZERO DEG R

CMT TOTAL AMOUNT OF CHAN ABLATED AWAY, PER UNIT LW/FT2
AREA-OF ORIGINAL SURFACE

CN( ) VALUE OF IMERMAL Co,4UUcrIVITY AT A NODE BTU/FT-SEC-

DEG F

COLD SAVEU PREVIOUS VALUL OF CHAR INTERFACE DEPTH IN

CO( ) SPECIFIC HEAT AT A NUODE 9TU/LB-DEG F

CPC(I SAVED VALUE OF CHAR bPECIFIC HEAT FOR NUOE I BTU/LB CHAR-
DEG R

COE( ) CHAR OR PYROLYSIS INTLkRFACE DEPTH IN

CPUAS SPECIFIC HEAT UF PYROLYSIS GAS BTU/LB-DEb F

CPNL SPECIFIC HEAT AT LAST NODE OF AbLATING MATERIAL BTU/LB-DEG F

CVV( ) SPECIFIC mEAl OF VININ PLASTIC COMPONENT AT A BTU/LB-DEG F
NODE

Cii SPECIFIC hEAT OF TOP NOULLET IN CURRENT NODE UTI-!Ld-DLG f

CL RELATIVE THICKNESS PARAMETER USED IN DROPPINb
LAST NODE

D(l) RIGHT HAND TERN IN IPLICIT MATRIX EQUATION BTU/FT3
FOR NODE I

OLDT A4SOLIJTE VELOCITY OF CHAR INTERFACE INISEC

DtCOM CURRENT ACCUMULATED iNOUE BY NOUE) AMOUNT OF dTU/FT2-bEC
ENEkGV AdbORPTION IN'DECOMPOSITION

DECOMT TIME INTEoRATEO VALU Of OECOM* ADJUSTED TO BTU/FT2
UNIT AREA OF ORIGINAL SURFACE

OEUT CURRENT ACCUMULATEO (NODE BY NODE) RATE OF ENERGY BTU/FT2-SEC
ARSORPTIuN IINSOLID w WACK-UPS EXCLUDED)

OLDTT TIME INTE(RATEU VALUe OF OEDT# ADJUSTED TO UNIT BTu/FT2
AREA OF OUIbINAL SUxpAC

DLLCR MINIMUM O DELI1)/FJtH AND nELM/FJFS FT
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LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUTINE CON

VARIAOLE ULSCRIPTION UNITS
NAM

OELR THICKNESS RATIO USEU IN DROPPING LAST NODE

DENOLD SAVED VALUE OF DENSITY Of PREVIOUS NODELET USED LB/FT3
IN INTERPOLATING CHAR AND PYROLYSIS INTERFACES

OEP(ItJ) J TM DEPTH OF THE I TH ISOTHERM IN THE BACKUP IN
MATERIAL

DtRR (1) IN ABLATING SECTION OF SURFACE ENERGY BALANCE BTU/FT2-SEC

DERR RATE OF CHAN( E OF ERR dITH LN 8 PRIME CHAR (IN BIU/FT2-SEC
ABLATING SECTION OF SURFACE ENERGY BALANCE CALCU- OR
LATIONS) OR WITH SUNFACE TEMPERATURE (IN NUN- BTU/FT2-SEC.
ABLATING SECTIONI) DEG F

OIOT RATE OF SURFACE RLCLSSION .%/SEC

OMQG( ) ACCUMULATED AMOUNT Of PYROLYSIS GAS GENERATION LB/SEC-7T2
IN A NODE PER UNIT AmEA AND TIMES NUMBER OF SURFACE
NCDELETS PER NUDE. FINALLY ADJUSTED TO AMOUNT
OF PYROLYSIS GAS GENERATION IN A NODE

ONIV DERIVATIVE OF EMISSIVITY WITH RESPECT TO DEG F-1
TEMPERATUmf

DhCPI ) CHAR AND VYROLYSIS LINES CRITERIAL DENSITIES9 LB/FT3

SEE CHCRI AND PYCRI

OINS CURRENT NODELET DENSITY LB/FT3

OPOT ABSOLUTE vELOCITY OF PYROLYSIS INTERFACE IN/SEC

OfL OENSITY-THICKNESS PRODUCT FOR NODE ABOVE NODE TO LS/FT2
BE OROPPEU

D)LC DESITY-THICKNESS-SPECIFIC HiAT PRODUCT FOR NODE BTU/FTZ-
ABOVE NODE. TO dE OROPPED. DEG F

DRLCP DENSITY-T"ICKNESS-SPtCIFIC HEAT PRODUCT FOR NOD STU/FTZ -

TO BE DROPPED DEG F

DHLP DENSITY-ThICKNESS PRODUCT FOR NODE TO E DROPPED LS/FT2

.OOAC RATE OF CHANGE OF OkNSITl OF COMPONENT A AT LB/OT3 -

CONSTANT A DUE TO CONVECTION RESIN-SEC

OmCAT RATE OF CHANGE OF OrNSITY OF COMPONENT A AT LS/FT3.-
CQNS TANT Y RESIN-SEC

2-14
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LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUTINE CON

VASIAdLE DESCRIPTION UNITS
NAME

OiOklC RATE OF ChANGE OF D.NSIHY OF COMPONENT I AT LB/FT3 -

CONSTANT A DUE TO CONVECTION RESIN-SEC

ROMOT RATE OF CHANGE Of DENSITY OF CONPONENT B AT ,' L/FT3--
CONSTANT Y RESIN-SEC ,

OiOCC RATE OF CtANGE OF DENSITY OF COMPONENT C AT *,' LB/FT3
CONSTANT X DUE TO CONVECTION REINFORCE-

MENT-SEC

OkOCT RATE OF CHANGE OF ONSITYOF COMPONENT C.AT LB/FT
CONSTANT I REINFORCE-

MENT-SEC

OMOOTO TOTAL RATE OF CHANGE OF UENSITY AT CONSTANT I FOR LO/FT3-SEC
CURRENT NUOE. -ONMOG)M|RI/II OIOELI),

DOT (J) LOCAL RATl OF CHANGE 11 DENSITY OF COMPONENT J. " LU/FT3-SEC
WHERE J IS ThE CONPOQdiNT INOEX (Jal,2,3)' IN THE
DECOMPOSING BACK-UPb 1ANALOGOUS TO DRUAT9 OROIT9
DROCT)

Db SURFACE RECESSION DURING TINE STEP FT

OSDT SURFACE RECESSION RATe fr/SC

DbOTB NEW VALUE OF SURFACE RECESSION RATE Fl/SEC

DSI SURFACE RECESSION DURlING TIM STEP IN

DbS PARAMETER FJF/OELfI)DSRR(II)

DIA TEMPERATUIE INICRiENl PER HALF NOOELET FOR DEG F
LINEAR INTERPOLATION IN SPACE

oI TINE INCREMEENT SEC

O!HC INPUT MAXIMUM ALLQfAULE TIMF STEP SEC

DIMS SAVE* PREIvOUS VALUEOFUTH SEC

ofS CHAhGE IN SURFACE TNIPEATUNE DURING PREVIOUS DEG F
COMPUTAIION

o CONDUCTIVITY PARANETL.I " ,TU/SEC-

DEG F-F FZ-

SURFACE

OWBS SAVEO VALUE OF DVe FOR OUMP GTUiSEC KG F
FT2-SURACE

2-15
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L
LIST U FORTRAN VARIABLES

APPEARING IN SJMOuTIME CoN

VARIABLE UISCRIPTION UsITS
NAME

Oz VALUE USED IN DROPPING LAST NOOE

O( 1 OUNNY VARIABLF NAME USED IN LOOK CALLS FOR VARIOUS
DERIVATIVES OF DEPENDENT VARIAILES

d( 1 DUmMy VARIABLE NAME USo IN LOOK CALLS FOR VARIOUS
DERIVATIVES OF OEPEtNONT VARI BLES

O3 ) DUMNY VARIABLE NAME USED IN LOOK CALLS FOR VARIOUS
DERIVATIV.S OF DEPENUENT VARIABLES

E REPLACES EEL! ]J) FOR CONVENIENCE DEG R

EuO ENERGY LEAVIkO SURLFACE WIT" PYROLYSIS GASESs OfIU/Fl2-SEC
GSoNGAS AT SURFACE UINPERATURE

EITER(-i VALUE OF ERROR TERM IN SURFACE ENERGY SALANCE. SIUffT2-SEC
SAVLOD FOR POSSIBLE UUMP FOR ALL ITERATIONS

EMIV ABLATING SURFACE EMI$SIVIIY ;' , I
ENO( I GENERAL VARIABLE HML FOR CURVE SLOPE VARIOUS

ERFX COMB| M TkNS IN SURFACE ENERGY BALANCE STU/FT2-SEC
EQW T'ONS WHICH DO %OT CKANGE DURING ITERATIONS

ERR ERROR (DEPARTURE FRIN ZiRO) IN SURFACE ENERGY BTU/FT2-SEC
B ALANCE

ElqRC CORRECTION APPLIED TO LNINDOTC/MOE-UE-CN) OR TO -- OR DEG R
SURFACE ENERGY BALANCE OPERATION

ERRS SAVED VALUE OF ERROk. ERR STU/FTZ-SEC

'Et FACTOR USED IN DROPPING LAST NODE

F REPLACES FF(I*J) FUN CONVENIENCE (LLS/fT3
L1I*'PS!ILI.J))

FA DEFINED Ab (I.-PSIA)*dAOLRHOOA*@lI.-PSIAJ) ILS/FT3)**
I I.-PSIAI/SEC

FACTI FACTOR Ot./(DELI*RE(I)) SEC/FT

FACT2 FACTOR GSN/UELlII)*RwI) LS/FT3-SEC

?b DEFINED AS (I.-PSIBOSB*LRt#OMO*(1o-PSIB)) IL/FT3)**
(L .-PSIS I/SEC
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LIST OF FORTRAN VARIABLES
APPEARING IN SullROUT INE CBM

VARIAKsE UESCRIPTION UNITS
NAML

FC DEFINED AS (j,-PSICl*Bc*tROoc**OII.-PSIC)) "L/FT3)1**
(1 .- PSIC)O 5C

FiF HIbER OF NODELETS IN CURRENT NOENE

Fm FACTOR USED lk COMPUTING CONVECTIVE CONTRIBUTIONS
TO DENSITY CHANGES IN NODELETS OF LAST NODE OF

FA ~ABLATING, MATERIAL LATNE

fit VALUE USED IN DROPPING LS O

Fz VALUE USES) IN UROPPING LAST NODE

GmN REPLACES GAMLI FOR CONVENIENCE FT3 RE giN1

6bTOTAL PYROLYSIS GAS FLOW OUT AWE ABLAT ING SURFACE Ld/Vt? SEC

GbE6R ENERGY TERN, Sum OF HGAS.OSW)Os - OVER NODES 13TU/SEC-FT2
S(IRFACE

GS" ACCb.JLATtD PYROLYSIS GAS FLO2W RATE ENTERING A LB/SEC-VT2
NotiE9 ON A UNIT-AREA-oOF-SJRFACE BASIS SURF ACE

G.1Ns PYIK)LYiSIS GAS FLOW OUT THE ABLATING SuRFACE LB/SEC-Fl?
SURFACE

6SHT TOTAL ITIME INTEGRATED) PYROLYSIS GAS FLOW OUT LB/FT2
THE A13LATING SURFACL ADJUSTED TO UNIT AREA OF
ORIGINAL SURFACE

GSIN2 ACCUMULATED PYROLYSIS GAS FLOW RATE ENTERING A LB/SEC-VT2
NODE. ON A UNIT-AREA-OF-SURFACE BASISt WHICH SURFACE
DERIVES VFRO" ChARRING BACK-UPS

GbMzS FLOW RATE. Of PYROLYSIS GAS ORIGINATING IN DECO"- LB/SEC-FT?iPOSING BACK-U#PS OUT [HE ABLATING SURFACE SURFACE

65"21 TOTAL (INiE INTEGRATED) FLOW OF PYROLYSIS GAS Ld/VT2
OR161NATING IN DECOMPOSING BACK-UPS ADJUSTED TO,-
UNIT AREA OF ORI6INAL SURFACEtZ FAVCTOR USED IN DROPPING LAST NOOE

HAPHt3 CONIOlNEi t.NTHALPY PLO UNIT SURFACE AREA Of NODE BTU/FT2
TO BE DROPPED AND AOJACENT NdODE

4rA ENWERATUitE DEPENDENT REACTION ENTHALPY DEFINED STU/LS
AS (VIROift DENW1Y 0 VIR61N ENTIIALPY - CHAR
DENSITY *CHAR ENTIIALPY)/(VIR61N DENSITY- CHAR
DENSITY)
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LIST Of FORTRAN VARIABLES
APPEARING IN SUBROUTINE CBN

VARIABLE UESCRIPTION UNITSNAME

k

hBARS SAVED VALUE OF HBAR FOR DUMP BTU/LB

C( ) ENTHALPY OF CHAR AT A NODE BTU/L8

HE TOTAL ENTHALPY OF EuGE GASES FOR OPTION I (EQUALS BTU/LB.
SURFACE TLMPERATURE FOR OPTIONZ OR VIEW FACTOR DEG Rv OR --
FOR OPTION 3)

MbAS ENTHALPY OF PYROLYSIS GAS BTU/LB

WP( ) ENTHALPY OF PLASTIC AT A NODE BTU/LB

HNES TOTAL HEAT TRANSFER COEFFICIENT AT BACK WALL BTU/FT2-SEC-
(INCLUDIN6 RADIATION) DEG F

Ho ENTHALPY OF EObiE GASES AT WALL TEMPERATURE BTU/L6
(OPTION"1) OR ENTHALPY OF PYROLYSIS GASES AT
WALL TEM4PERATURE (OPTION 3)

94 ENThALPY OF TOP NOOLLET IN A NODE BTU/LB

I COUNTING INDEXt USUALLY FOR NODES

IAB FLAG USED TO DETECT FIRST PASS THROUGH ABLATING

SURFACE ENERGY BALANCE PACKAGE

IL COUNTING INDEX

IMG INDEX FOR GAS RATES (MOOTG/RHOE-UE-Cr)

1MIN INTEGER ZERO

IPR INDEX FOR PRESSURE LNTRIES

IHA SOMETIMES REPLACES IR( ? FOR EFFICIENCY

Ie SOMETIMES REPLACES IR( ) FOR EFFICIENCY

INC SOMETIMES REPLACES IR( ) FOR EFFICIENCY

IRO SOMETIMES REPLACES 114( FOR EFFICIENCY

lb NOT CURRENTLY USED

I'sv SAVLO MATERIAL IDENTIFICATION NUMBER FOR FIRST
NODE OF BACK-UP HATLNIAL

ITEN NUMBER OF PASSES THROUGH MAIN COMPUTATION LOOP

2
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LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUTINE CBM

VARIABLE DESCRIPTION UNITS
NAME

ITL LIMIT NUMBERS (ASSUMES 2 VALUES) ON ITS TO CON-
TROL ITERATION EVENTS IN ABLATING SURFACE ENERGY
BALANCE

ITS COUNTER FOR NUMBER OF ITERATIONS ON SURFACE
ENERGY BALANCE

I1 REPLACES SUBSCRIPTEU INDEX FOR EFFICIENCY

I2 REPLACES SUBSCRIPTED INDEX FOR EFFICIENCY

Ij REPLACES SUBSCRIPTEU INDEX FOR EFFICIENCY

14 REPLACES SUBSCRIPTEU INDEX FOR EFFICIENCY

J GENERAL INDEX, NODELET COUNTER IN A GIVEN NODE
IN DECOMPOSITION BLOCK

JI INDICATES NUMBER OF FIRST NODELET IN A NODE#
COUNTED NODE BY. NODE (EQUALS JFH * 1 FOR FIRST
NODE. I FOR OTHERS)

K GENERAL UTILITY INDEX

KI TEMPORARY INDEX IDENTIFYING AN ISOTHERM WITHIN
A BACKUP MATERIAL

KK COUNTER ON THERMOCOUPLE AND ISOTHERM OUTPUT

KF.SW RETURNED ARGUMENT IN CALL OF SSW'CH (NtKKN)

KSCT SCRATCH TAPE LOGICAL UNIT NUMBER VARIABLE

KT INDEX REPLACING SUBSCRIPTED MATERIAL NUMBERS

MATL( ) FOR EFFICIENCY

L UTILITY INDEX

LL UTILITY INDEX, USUALLY LOWER LIMIT Of DO LOOP
INDEX

Lu UTILITY UPPER LIMIT OF UO LOOP INDEX

M UTILITY INDEX

N GENERAL UTILITY INOEX, USED FOR COUNTING TOTAL
NUMBER OF NODELETS IN OECOMPOSITION BLOCK

NISO(KI) NUMBER OF DEPTHS AT WHICH THE K1 TH ISOTHERM
OCCURS AT CURRENT OUTPUT TIME
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LIST UF FORTRAN VARIABLES
APPEARING IN SUBROUTINE CSN

VARIALE UESCRIPT ION UNITS
NAME

NUR NUMBER OF NODES WHICH NAVE RUEN DROPPED

NLI NUMBER OF LINES OF NODAL DATA OUTPUT

NLM NL-l

NZ CURRENT TOTAL NUMBER OF NODF.LETS

O FILLER fO UNNEEDED VARIABLE NAMES IN LOOK CALL

ONGAN REPLACES ONGA(I) FOR CONVENIENCE IT3 REIN-
FURCEMENT/
FT3

OVR MEASURES APPROACH Of DENSITY TO RESIDUAL DENSITY LB/VT3

PPU EGO - GSEGR *TU/SEC-FT2-
SURFACE

PbPUT TIME INTE(PRATEO VALUE OF PGPU, ADJUSTED TO UNIT BTU/IFT2
AREA OF ORIGINAL SURFACE

PHI PgRAIETER 2,@ORP*dr

PULD SAVED PREVIOUS VALUE OF PYROLYSIS INTERFACE DEPTH

POW EXPONENT IN PYROLYSiS OECOMPOSITION RATE
CALCUkAT 1OS

POES CURRENT VALUE OF LOb OF PRESURE

QOLK* FROM TABLE LOOK-UP IS INITIALLY TERM STU/LS OR
(CM/CN)o(LHEM PROD) - NW) STUTZ-SEC
LATER ADJUSTED TO RwAEE-CwfICHEM PROD) u0HEM

OCHENT TIME INTEGRATED VALUE Of QC EN ADJUSTED TO UNIT STU/OT2
AREA Of ORIGINAL SURFACE

aCOND OCOND, ENERGY CONDUCTIO INTO CHARRING MATERIAL AT STUdfrTl-S9C
HEATED SURFACE

GLONOT TIME INTEbRATEU VALUE OF OCONU ADJUSTED TO UNIT 9TUIFT2
AREA OF ORIGINAL SURFACE

QCONV INITIALLY OUNNY NAML FOR HEW* AUJUSTED TO *TUALso
OCONV a RHOE-UE'-CM@IE-Hl BTU/VT2-SEC

Q;OONVT TIME INTEGRATEU VALUE Of OCONV ADJUSTED TO UNIT GTU/ T2
AREA OF ORIGINAL SURFACE
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LIST OF FORTRAN VARIABLES
APPEARING IN.,SUBROUTINE CON

VARIABLE DESCRIPTION UNITS
NAME

GLOSS ENERGY LOSS GLOSS AT REAR FACE OF ABLATING MATER- BTU/SEC-FT2-
IAL9 PER UNIT AREA OF FRONT SURFACE, SURFACE

QLOSST TIME INTEGRATED VALUE OF GLOSS ADJUSTED TO UNI7 OtU/FT2
AREA OF ORIGINAL SURFACE

Go DUMMY NAME, INITIAL QCONV FOR INTERPOLATION BTU/LBIORA RADIANT HEAT FLUX TO SURFACE GRAD IN OPTIONS I BTU/FT2-SEC
AND 3 (IN OPTION 2. SURFACE RECESSION RATE) OR MILS/SEC

GRP RADIANT HEAT ABSORBED AT SURFACE, EQUAL TO B TU/FT2-SEC
EMISSIVITY * ORA

ORPT TIME INTEGRATED VALUE OF ORP, ADJUSTED TO UNIT BTU/FT2
AREA OF ORIGINAL SURFACE

RAO RATE OF ENERGY RADIATION AWAY FROM SURFACE% BTU/FT2-SEC
SIGMA * EMISSIVITY * VIEW FACTOR 0 TS*04

RADT TIME INTEGRATED VALUE OF RAD. ADJUSTED TO UNIT BTUiFT2
AREA Of ORIGINAL SUR~FACE

RAT( CONDOUCTION RESISTANCE 0E( )/ (CN( )*RR( ) IFT2 SURF-
SEC-DEG F)/
STU

RU DENSITY DIFFERENCE USED IN PYROLYSIS CALCULATIONS Le/rT3

Rk.X BURNING RATE EAPONENT PARAMETER (l*B-*2*BREX)/
(Is-BREX)

RUI )DENSITY Of A NODE (USUALLY OLD DENSITY) LB/IFT3

RONd( ) DENSITY OF A NODE (USUALLY NEW DENSITY) LB/FT3

RUOZ DENSITY PARAMETER, EQUAL TO ZERO OR TO FJAFM TIMES LB/FT3
UNIFORM NODELET DENSITIES IN AREAS WITHOUT
DECOMPOSITION4 REACTIONS (PUIRE PLASTIC OR PURE
CHAR). USED TO EXPEUITE DtNSIlY CALCULATIONS

RU(DENSITY Of TOP NOCELET IN A GIVEN NODM LB/FT3

RUI REPLACES NOT( ) FOR EFFICIENCY 18*113

R"I OBTAINED FROM U,3LE AS CROSS-SECTION AREA OF A FT2 OR--
NODE* LATE~R NORMALIZED ON CROSS-SECTION AREA Of
SURFACE NODE
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LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUTINE CUM

VARIABLE UESCRIPTION UNITS
NAML

RSU CURRENT SURFACE RADIUS (TOTAL RECESSIONOFOR IN

PLANE GEOMETRY

SA CURRENT VALUE OF TOTAL SURFACE RECESSION IN

SONET RATE OF RECESSION AFTER RATE OF CHAR SWELL IS IN/SEC
ACCOUNTED FOR

SIG STEFAN-BOLTZMANN CONSTANT BTU/FT2-SEC-
DEG R**4

SNET NEW SURFACE RECESSION AFTER SMELL IS ACCOUNTED FOR IN

SUEGR TERM HGASDNDG( )9 SUMMED OVER ALL NODES BTU/FT2 -

SURFACE-SEC

T TERM USED IN EVALUATING SOLID CONVECTION ENERGY BTU/FT3

TABC INTERPOLATED TEMPERATURE APPROXIMATING BOTTOM OF DEG R
ABLATION-SECTION OF SURFACE THERMOCHEMISTRY
TABLES, COMPARED TO OLD VALUE OF SURFACE TEMPER-
ATURE TO JUDGE IF ABLATION-SECTION SHOULD B USED

TAS NOOELET TkMPERATURE DEG R

Td SUMMATION OF TN*OSDT*RR(I) OVER NODES Of ABLATING BTU/SEC-rT2-

MATERIAL SURFACE

TEMP TEMPORARY NODAL TEMPERATURE DEG R

TERMI FACTI OVB BTU/FT-DEC F
FT2-SURFACE

TERM2 LUMPING OF TERNS USEFUL IN COMPUTING IMPLICIT BTU/FT2 -
TEMPERATURE COEFFICIENTS. SFE STATEMENT 14 * 6 DEG F

TERM3 LUMPING OF TERMS'USEFUL IN COMPUTING IMPLICIT BTU/FT3-

TEMPERATURE COEFFICIENTS* SEE STATEMENT 2S DEG F-SEC

Th TIME SEC

THDS VALUE OF TIME AT A jIME-TABLE DOUBLE ENTRY SEC
(SHIFT OF OPTION)

TNPRT OUTPUT TIME SEC

TN TERM USED IN EVALUATING SOLID CONVECTION ENERGY BTU/FT3

TU( ) THERMOCOUPLE TEMPERATURE OR ISOTHERM DEPTH DEG R OR IN

2-22
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LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUTINE CBM

VARIABLE UESCRIPTION UNITS
NAME

TOPI COMBINED MASS OF NODE TO BE DROPPED AND ADJACENT LB/FT2
NODE

TUP2 COMBINED THERMAL CAPACITY OF NODE TO BE DROPPED BTU/FT2 -

AND ADJACENT NODE DEG R

TUP3 COMBINED ENTHALPY OF NODE To BE DROPPED AND BTU/FT2
ADJACENT NODE

TRACMI MINIMUM VALUE OF A SET OF rRAC(IJ)t Js 193 DEG R

TS SURFACE TEMPERATURE, EQUIVALENCED TO TA(M) DEG R

TSAVE SAVED VALUE OF SURFACE TEMPERATURE FROM PREVIOUS DEG R
TIME STEP

TSMA MINIMUM (FROM VARIOUS TABLES) VALUE OF AVERAGES OF DEG R
NEXT TWO TABULAR VALUES OF TTS( . 9 )ABOVE CURRENT
TS* USED TU LIMIT CORRECTION SIZE ON TS

TSMI MAXIMUM (FROM VARIOUS TABLES) VALUE OF AVERAGES OF DEG R
NEXT TWO TABULAR VALUES OF TTS ( 9 9 ) BELOW
CURRENT TS9 USED TO LIMIT CORRECTION SIZE ON TS

TSSO SQUARE OF SURFACE TEMPERATURE DEG R**2

TT TIME INTE6RATED VALUE OF TB ADJUSTED TO UNIT BTU/FT2
AREA OF 01GINAL SURFACE

VF VIEW FACTOR

VITER( ) VALUE OF LN(MDOTC/RMOE-UE-CM) ON SURFACE TEMP- .. OR
ERATURE (FOR A NON-ABLATING CASE) SAVED FOR EACH DEG R
ITERATION OF SURFACE ENERGY BALANCE, FOR
POSSIBLE DUMP

VOL VOLUME OF NEW AMALGAMATED LAST NODE IN FT3/FT2-

MAIN MATERIAL SURFACE

VRM REPLACES VR FOR PYROLYSIS GAS RATE INTERPOLATION

VRP HEPLACES VR FOR PRESSURE INTERPOLATION

XPl REPLACES AI) FOR EFFICIENCY

X1 X( ) FOR TOP NODELET IN A NODE

Yl( lUMMY VAkIAOLE NAME USED IN LOOK CALLS FOR VARIOUS
OEPENDENT VARIABLES
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LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUT INECONse

VARIABLE UESCRIPTION UNITS

NAML

Ya ( ) DUMMY VARIABLE NAME OSED IN LOOKC CALLS FOR VARIOUS
DEPENDENT VAR IABLE S

Y3( j DUMMY VARIABLE NAME USED IN LOGIC CALLS FOR VARIOUS

DEPENDENT VARI ABLES
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LIST OF FORTRAN VARIABLES
APPEARING IN SUaROUTINE INPOUT

VARIABLE DESCRIPTION UNITS
NAME

AL EXPONENT ON RADIUS GIVING NnDAL CROSS-SECTIONAL
AREA VARIATION WITH RADIUS

AV ALPHAMERIC IDENTIFICATION VARIABLE FOR
COMPONENT A

B REPLACES BLANK

oP 8 PRIME a (MDOTC*MDOTG)/RHOF-UE-CM

OPG BPRIMEG a MDOTG/RHOE-UE-CM

89 ALPHAMERIC IDENTIFICATION VARIABLE FOR

COMPONENT B

CMHS INPUT VALUE OF CMH

CTI UNUSED PLACE HOLDING VARIABLE IN LOOK CALL

CT2 UNUSED PLACE HOLDING VARIABLE IN LOOK CALL

C9 ALPHAMERIC IDENTIFICATION VARIABLE FOR COMPONENT C

DMS TEST VALUE OF PYROLYSIS GAS RATE* MDOTG/RHOE-UE-CM

DUN UNUSED PLACE HOLDING VARIABLE IN LOOK CALL

GAMAM MASS FRACTION OF RESIN (COMPONENTS A AND 8) IN LB RESIN/
UNDECOMPOSED PLASTIC LB VIROIN

HCH ENTHALPY OF CHAR BTU/Ld

HE TOTAL ENTHALPY OF EOE GASEq AT A GIVEN BTU/LB

TEMPERATURE

HbA ENTHALPY OF PYROLYSIS GAS BTU/LB

HSH DATUM ENTHALPY AT REFERENCE TEMPERiTURE TZ BTU/L8

HZ Z ENTHALPY TERM FOR EDGE GA AT A GIVEN BTU/38
TEMPERATURE

I UTILITY INDEX

If" INDEX USED IN OUTPUTTING PYROLYSIS GAS
ENTHALPY TABLE
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LIST Of FORTRAN VARIABLES
APPEARING IN SUBROUTINE INPOUT

VARIABLE DESCRIPTiON UN ITS
NAME,

16, FLAG USED TO MARK A MAXIMUM TEMPERATURE ENTRY
IN A CHAR RATE TABLE

IN UTILITY INDEX

IOPT(I) HEATING-OPTION (1.2. OR 3) FOR TIME TABLE TABULAR
ENTRY I

IP INDEX ON PRESSURE IN SUR ACF THERNOCIIEMIS7RY
TABLE INPUT

IPN INDEX ON PRESSURE IN SURVACF TIIERNOCENISTRY
TABLE INPUT

is SAVED VALUE Of 11

IT UTILITY INDEX

IA FLAG ON TYPE OF ERROR STOP iN SURFACE THERMO-
CHEMISTRY INPUT

Ml( OUTPUT INDEX 'ARRAY FROM SUBROUT INE ORDERD

4 UTILITY INDEX

JuU COUNTER FOR NUMBER OF CHARRTNG BACK-UPS ASSIGNED
TO AN F-FUNCTION TABLE

JMG FLAG TO IDENTIFY TYPE OF SURFACE THERMOCHEMISTRY
TABLE, -1 FOR EDE TABLE, 0 FOR ZERO CHAR RATE
TABLE (INDEPENDENT SURFACE TEMPERATURE), GREATER
THAN 0 FOR SURFACE EQUILIBRIUM (SURFACE TEMPER-
ATUREPEPENDENT)

A* INDEX LIMIT EQUAL TO NUMBEROF NODELETS IN
CURRENT NODE

K, UTILITY INDEX

KM ORDINAL RANK Of DECOMPOSING SACK-UP MATERIAL.
COUNTING FROM BACK WALL OF mAIN ABLATING MATERIAL

KNS SAVED VALUE OF KH

KAIA RETURNED ARGUMENT IN CALL OF SSWTCH (NeKKSW)

KHTLII) INPUT ARRAY OF MATERIAL SEQUENCE NUMBERS (ZERO FOR
MAIN MATEHIAL, I TO S FOR C0ARRING SACK-UPS)
ASSIGNED TO CURRENT FJUNCTTON TABLES
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LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUTINE INPOUT 14

VARIABLE DESCRIPTION UNITS'
NAME

KNST CHECK INTEGER TO FLAG FIRST SURFACE TABLE INPUT

KSV(J) SAVED NON-ZERO VALUE OF KMTI ().
KT INDEX REPLACING SUBSCRIPTED MATERIAL NUMBERS

NATL( ) FOR EFFICIENCY

L UTILITY INDEX -

LL UTILITY INDEX

LLL NUMBER OF LINES OF OUTPUT OF A GIVEN CHAR RATE
TABLE

LU UTILITY UPPER LIMIT ON DO LnOPS

N INDEX FOR NODELETS

. . FLAG MARKING PYROLYSIS GAS FNTHALPY CARD PAIIS'N I> N-ENhDO FUNCTIONS-OF-TI TATLES

NSUCH CHECK VALUE FOR NOWB SUMNED'DURING WODAL DATA
INPUT F ""

NMC NUMBER OF ENTRIES IN CURRENT NOOTC TABLE

NOP EQUAL TO NO.!

NUPT ACCUMULATED NUMBER OF OPTIONS-APPEARING IN A
TIME-TABLE

NSEN NUNBER OF ENTRIES IN CURRENT OG6E TABLE

NST INPUT FLAG* NON-ZERO VALUE CALLING FOR RE-USE OF
PREVIOUSLY INPUT SURFACE THFRMOCHENISTRY TABLES

NTH NUMBER OF TIME POINTS IN FUNCTIONS-OF-TIME
TABLES (ACCUMULATED)

NT INIXX USED TO COUNT ENTRIES IN PYROLYSIS GAS
EWTHALPY TABLE

P5V SAVED TEST VALUE OF PRESSURV DURING INPUT OF ATM
SURFACE THERNOCHEMISTRY TABLES

RIR TEMPORARILY REPLACES RHOC(K) OR RHOVIK) FOR LB/FT3
CONVENIENCE

RSVN POSITIVE.VALUE FOR RSV INCHES
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LIST OF FORTMAII VAR IMLES
WP(EARIMS in S3RU@INE 1F0OUI

VARIABLE oEscaIp1Iah UNITS

TCZSENI*JI DERIVATIVE 01 FOOM EDGE $a* Z-ITILPT WfT* Sluf
'RESPECT TO TEMPMSTUhC AT I TN EDGE TABLE POINT E.G-OES R
IN TAKLE FOR J TN PRISUMR

TbEN11I READ IN AS ENTHALP IW EM ~On £ TALES AID WALL 6104"
ENTWWLPY IN SUROFACE TIHERMWII,*T TAISES WT -_
LATER C0NIVERMc TO FROZEN FOGE EWTMALPT

TSURF III NE OF SURFAC SPECIES fOR I TH TABLE EuuT*V

Ti REVERENCE TEMPERATURE MO S'A) OF FrORMAT IOM 0( R

TZSEN II Jl Z-iW~maCPY TEN AT I Ti ENTRY IN Fn EDE TAMLE SJU/18 0(6 R

FOR J TN PRESSURE

VKN FLOATING K"

WLQ UNEQUAL DIFFus ION EXPONENT

f. SAVED TEST. VALIJE tf VLO
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LIST OF FORRAN VIRIASLESA APPEARIN6 IN SUBOUSTINE THERN
VaRIMftc DESCAIPTION UNITS

CWiti VALUE OF TIHEMAL COUQUCTIVITV OF TIH I TH NODE BTUIFT SEC
DEG F

oeP(iti i To# DEPTes OF ?HE I I ISOT.IEIR IN THE IN

BACKUP NATE.IAL

DIS OISTD.C( BETWEEN A TIEibOCOUPLE LOCATION AND AN rT

ADJACENT MODAL LOCAT1M FOR IMMO.LATION PURPOSES

0152 INTENUOLATION UAMITY WHICH4 ACCOUNTS FOR CONIACT FT

RESISTANC IN THE EVALUATION OV THE TEMPERATUE
OF A THEINOCOUPLE AT AN INTERFACE

I LOOP INDEX

IowS INTEGER USED IN SEARuIN6 FOR ISOTIERM LOCATION

IFPS INTE ER UbED Its SEACHING FOR ISOTHERM LOCATION

ISO INUlE OF BACKUP NOK OR NMER OF BACKUP
"DOES * I

ISOT CURRENIT INDEX IDENTIFYING THE ISOTHERM IEPERATUIE

J*KvLN TEMPORARY NODE IDENTIFIER 00 LOOP INDEX

SN WINUBEr OF DEPTH6S OF CURRENT ISOTHERH

j NISOIKI) NUNER OF DEPTHS OF THE K! T" ISOTWtM

0l HEAT FLUX SETdIjEN ADJACENT NODES OF DISSIMILAR BTUFT2-SEC

MATERIALS% USED FON INTERPOLATION IN
ISOTHERM LOCATING LOGIC

RAISOI) DEPTH OF INE I TH NDE dELOW THE CURtRENT SURFACEe IN

al IS TIHL LAST NO0L OF MAIN MATERIAL

RAT 11) CONDUCTION RESISTANCE BETWSEEN THE I TH NODE AND FT2-SEC-
1.1 NODE OEG-F/BTU

IRkl) RELATIVE AREA OF THE I TH NODE (AS DEFINED IN CON)

I TZ-PERATURE OF CURRtNT ISOTHERN DEG R

TI1 TEIMPERATURE OF NODE A1OVE OR BELOW CUIRENT DEG R
SOTHERM
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LIST OF FORTRAN VARIABLES
APPEARING IN S.ISROUTIt4E THERM

VAIIIAdLE uESCRIPTION -UN4ITS

Ie TEMPERATUWE Of NODE dELOd OR AdOVE CURRENT OE.G Rt
I SO THERM

TATHM(II TEMPERPATURE OF' THE I TH NOOF, lei IS THE LAST DEGv R

NOOE Of MAIN M4ATERIAL

CONTACT RESISTANCE

TIW THE UPPER TE.PERAIURL AT AN INTERFACE HAVING DEG R
CONTACT RESISTANCE

Tuili TEMPERATURE OF THE I iii THERMoCOUPLE ORt DEPTH OF Dft OR t 114
ISOTHERM IF ONLY ONt LOCATION OCeURS
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SECTION 3

FLOW CHARTS

I Computer generated flow charts were produced and are given in this

section The flow charts shoW transfers as lines on the right edge of the fig-
ures an. Do-loop blocks as lines on the left edge of the figures.. The order of

presentation corresponds to that used in Section 2 for Fortran variables name'
definitions.
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MAINLIKE PiA oI

3-2

* ~ .hht~sSin0CPt~du~7~bt ~N
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C CNMI*N mNrTEfL THWR11L REMPNSE IO ALAl ION PROGRAM FLLOINS
C FOR UIP TO FIE oECmwCUTNs oRCK4p MTRIALS
C 4. SEE COM LISTINS FOR COIMCW STATEMENTS .*
C 01P.DIENSION STATEMENTS 4.
C ~.. EcuIrLENCE STATEIIENTS ..
C .. FORWA 6TRITEI UNS .

ONCP9)=9999S.
KSCT'i

C CMW "I1 PYROLYSIS ZONE CRITERIF.. DEN8ITrEs
ONCP1)aRi4()*CHCRI.(RHO~)-RHO(I))
DNCP2).4(2)+PYCRI.(RNO(I)-RHO(E))

C
C INITrRL VALUES FOR TIME LOP

1SS0 ITER--i
OTHC-OTHS

SNEB-O.

RSIJ-MBSRSV)
69=LA0.0

CMT=O.
DSDTSO.O

DIOT=O.
CPEM1)O.
CPECZ)-O.
COLDwa.
POLDO-.
OCOTO0.
DPDTO.
OCQNcmO.

RADO.

OCONVT-O.
ORPr-o.
RFOT.OO.
QC*.NTUO.
aCONDT-o.
POPIJT-.
OECOITwO.
ocoiraO.
QLOST-O.
TT-O.
T"uO

ESOwO.

OR-0.
KKO0
THuTNZRO
OTRUO.0
THOS-THZRO-DTHIN
T14PRT-TH
REWIND ICSCT
CALL LCOMNT C-t,LCTNP9.REC0RDCS5))
WRITE (KOJTSlf)

OTH-OTHIN
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camI PUI NO

C

C CALCUIRT JON OF NOOAL PROPERTIES

F RACL)=RACNL)tOSI/2.
CALL OraLE(NL. RA. R. NUt. RAY. AREA. Ell)
RSURR( L)
J=L-JFH-JF

10 Woo 105 utI.Ns

J-J+JF
RRCN)=RRCN)/APJ
CALL LOWK (2.TRCN).T~t.WP.TCP.TI4Z,.Y2.ygeq).3)
CNCN)=YtC2)
CPV(N)zYt (1)
WI(N)-YE(2)DH1
CALL LOWK (4.TR(N).TT2C.)TCPC.2).TKP(.2),TIZ(L,2).O,Y2,Dt.3)
CNC(N)=YE(2 )
CPC(M)=y2 (1)
HC(N)uY(3)*O@,

F 10 X(N)=1.

CP4N)=CPV<N)
H(N)fRPHN

II0
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iot E(N)-0.
CN(N)=Yt(t)

CPdIO=CPCCN)
RO(N)=RH(t)

10 XN) -- EEM/ON
HQN=X(N.40WN, I .-X(N)).cC(N) I
CPN)uNCN)*MN)+I .- (N))4C(M)

IF(M-1) 101. LO, 104

90 TO 105

105 C~oNTINL

1 12 W ?to Lul.NM9

LL-tf 1(L)
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00 Tol 1-LL. LU

C..L LOKCEO+*L. TR1). TTSL. N), TCOLKLO.TKEJI . N). TENT( LN)
CII I SYt. 02. 3)

0c 1l)y2 (2)
£PV( 1)=Yt Cl)
bF( 1)-YE C3)*014(L)
cm.L OOKJL.24,. RCI) TT5(1.2.L). TCOU(L,2*L), TKDU(LL

C TENT L L)0 Y.02.2)
CM I)t2)

CP1)-'r2 l)
ICC I)inYl D)4DHCCL)

T41l RO(J)=XCJ)4RHDY(L)4(1.0-X(1))4WVC(L)
RONCI)=ROCI) I
RA1(I)- OEL(I)/(RR(P.(CN(J)4X(I) + CNCCI)*(1.0 -XCI))))

T*l2 IFQ411#-NUDW) L12.106.106

106 DO lOT NoNM.NUN

RR(N)2RAEA(N)/ASU
KT=9MKTL (N)
CFLL LOOSC(KT*I. IR(N).fltICK).TCPCL.KI),TKPCI.IC).0.Y.0~ DFl

IF CP(N)-Yt( 1)

RAT(N)=OEL(N)/ (CN(N)M(N))

I LE HRE9-SISEPSOCTRCII *T r)CR(NIMNO..2+TS*o)44OY
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cDII PIGE NO 5

RR1(NLEI)-1 .1 (HES.(t4J*+ .00000001)
GL0U-T-I LTRSeBfl4/RRE*R()U 1M ,+CN)/RN)
CTHT.I0(2 )DSTRSU/ER 04MO
OEL(NU"t+ 1) sc N(MJWOI(HES + 0.000041b)
RRCINI)-RR(1Ntd)

DTS-TUW.E-Th( 1)

IF(ITER) 151,606.151

151 aIll MM4.CW

g0 TO (1000.750).KS

?S0 IF (TH-THPRT..00001) 4410,3000.9000

1000 0 Ds.2.0 OY
N0R41l-NL-1

NPLI-(NSS *CI'I0)/ (2C~i

utWRITE CKwJT.s4 H PI.RM.C.891.CT66f
WIRITE (KOUT5460)c RPcI
WRITE (KOJT.5qS) ITER.ITSCPE( u.HwD.HPE~c2.oR
WRITE (I(OJT.59S)
WdRITE (KOUT,5IS')

WRITE (KO.JT.59) )PG P O C. B . .GOS.PP.DCIT. TT OE

MWITE CNCON) 4$t R0A0,320.02

301WRITE (KOUT,5480)

90 TO 302
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*1w o 0

dii 
PRK O

* 30"20 mZTE(KUS49)

IF(MOI) 1g0r.16I3

133 Cfl SLOPG (WL.RW1).W1.EIOC1))

IF( O) 182.162.184

114 CALL OBLE CND,SO.TO( DNL.M()TA()EO()),'

L I L

102 IF (ND) 13S.L09.19S

* 166M EIIO(I)L./EIIO(I)

0 00 IF(N#4) 169.186.161F

IS? 00 181 3 lat. O

IF JI-NOj 1870,1870,1371

1870 PUNCH SU1,1,TH.SO(1),TO(X)



*'T 18doo 73'

1871 IF, CUM-NBK) 1870,1874,1874

184II -NO

IF (NISO(XI4-1) 1870,1870,1872

1872 PUNCH 581,I,TH,SO(I),(DEP(KI,J),J-i,N)

M6 BEITECKICT TH.TS. OCEP.NIS

SIF (NERDi 90LI.,301006

-I00 W 2001OO I-1.NL

IF (liT) 900?.900T.SO01/

totCRN O(I)- 1).l( I).TXCt.).C).F(.)OOY'0.

.6OTO 3009

Soo? c )NCDpN( I).C+L.-xI))O4C(I

'II

IFOCKJ) 3023.30M30.2% -

A Ag" 00900)1Ii

3-9N
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co S.Ea

- - all

-W2 CONTIII

26H NDC)=XJ)4CJ?01..- -XJ))=C/
IFI

3023 JrIN-ta-N) 3012.3629.3tf

2028 00 301 I-#l@NLPN

1-

jF (LW 301.300.200

2012cw~rE 3.-l

7,4.

$01 ,=.L 4



II

a vim

__ s 0400 "Wmq

Gem

Ml TO SOIL

I ~ ~ ~ u I . 'EW*.3..

sin wai-i .*m ) i." (1).UC .m

S" *D(1)cNDXl)

I. 3611 3-11



"?UN -

h3 1

I off



L '1

T& (T(D * )m

WO 1 (/& FGUN ILOCK " THE WT-l TINEM UP TO U

fIII cLoWUMi I .LS1INECRWI))OI 0 IMI m

OSSRmI J-.5514 4 .. m.
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I.............

CNN PM NOis

TO*.$Mt) ?42.T43.762

" TI CTTII T j)B4.0

on 16 1+~I1CD~./WDh suiT-fm 00 c

1FCMVNC1)-7t) s.Af

D~hC1IRT-N)/AIIT((l-1* .)

w4, -4

614 F(1.-IHII)) 62.84.66



-. " PA oisI

£01 114mfl-OTN
DOTmuMil COTNM. TTI4CJ -7HN)

404 DEN(CT14T11()/CTD4I*1)-1V()

IF (TINC *1)-TTH(0) 4040.1046.105

D*TI(1.EN.(TIRU.D-TOR(I)

IF (JE-1.) $002.60Uf.600

WIIL

MOM $ 10. 119.6110

113IT11
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6010 1000

gig IFDflI-.000001) 162.16t.90

so To 3000

Ic INTIL DECOI9OS!YION MOMENIT C&LCURT ION

600 N-JFH

C IPECIFY aWRC OW4E COMING THIS TIME INTERVA
09TSDT
.DS'060T.OTH
SODSI 00

OE(L(a uEL(F&.)-DS
FKcmO.0
FJFstFJFH

DENLDRMZ)
COLvM(l)
FOL-C(2O)4 "EC&
PLNC()= N)6* ()

IE&1
ROOZ=0 .0
JSVTL .1)T()
Th(NL I )-PTRAQW1
DELCF&I)=MO)'

W f~t I3-16

- "-Y 25 Jail JF,

a 10 . .

3A 16



IF (J-JFIP) f253.1535

I t=&JFM / I

107IFCI-L)1SOIS.011010. 06.l5

1016 *K-FK-1.0
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101S FK-FJF-1.@

IS 0094A LVM )-M I

Isis UU~(M- Nlst.iD

IF(TR$-TWCI) UY H. t.t

soTO 111

3-iA

or~



K.0

911 RD4M0(N)-*M

IFCPON)21 11,2lME. 1111

9115

.JF(AOAN-RIOM) 2114.t2Lttl

RORCN)ftM

221 IF(ThS -TRRC)203.2034,00

203 .RT0.0

37-19



can~ PNE d t

f112 RONS~ W-WsOT4UBDOE3TM)-. T

20 W(RSCN-RtIM)in) 231.t2322

* 2136~ RoMC(N):()-aT4m)."

2151 DROCT'(-fiD,((ND**PM)- FC4ERPC-C/TI),1TH)..
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2153

15

l(D251U5. US

-OEf. -2 . r s.e ss 4;I

U5CI4 CKIE -NMI NDIESR

jjZ~~cN~~iPI3T- 25.5223



cm ~P "a 29

EST FJFOFJFS

OD TO 252

IF (NDOU) 2522.2522.2522

70r3 W0 700 I-1.NB

ITR(CJTACI.K)) 70.?S. TGS 12.TRI(.
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cUI PME NO 21

7161 F-FF(1.)
E-EEU. K)

OVD TO?

7" IF4XI.K)

tE 709 (WJK)mAEVICJK)+0R3T(K)*M 
~

70 O3(J)=-0QECJ)*CDR0(1)4LRT(2).N*IflOO(3)/R(J)

L 3-23



IUY( *1MW)I )-.1 1,19

*iM(Dal 10

wom es

60 TOU) $

X(DI=PETE-PET/RON(DI

IF (N14T5@0#O.OOAI

OW1 3-24



ONt PfK NO 21

IF (NOWU) 7121,7121.7122

1122 00 110 1*1.ICBU

LL-lfI(1)

00 I'11 J-LL.LU

712 MfTL(J)- 20+2*1
X(J-1 .0

So TO US1

713 IF(S(WRNJ)-RH0CUl))-.01) 714.714,715

710 LUT(J)-t~

CN(J )=1 )C( )(2)0C( .J

90 To ?16

715 MRL(J)F

X(J)=(I)-P( D3-25j



7151 CONTI"I.

710o cIU4INLE

7121 GM- 0.0

00 122 1In1.M-

122 91U4I6I

SSS f+66MT499fSU/RRERC 1)*MI
GG =0.

FIF (INE39) 7190,7180,7I11

LL-Wf (1)
Lu~htR(1)

00 7 13 J=LL.U

7130 6SmtsvSS#
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coI PHFIBENi 5

W.DT-(CPEc1 -CQL)/DTH
cDeflT-(CPEcf -POLD)IO7H

C CFILCULFTION (IF IMPLICIT TEMPERATUE COEFFICIENTS
c FW INtElftS. ENERBY .mTe TERM
C PRIN SLOOC

DV-0.
TS4.

IFT(1)4 1.15.11

LRDI-'O&) W()*ELD

FFCMI-W OUUCI)*WJ)(I))
FACTI"O/(D.(I )M( CI))T11)RC)R~)

70tERMO(X ).*( I)-OTH.(CPGA4COROOTD-FRCT2)

3( D-T~wv-U4TE~i
C(DI-TERMI
D(I)-TRI).TER~if.(H9R~.CR0DTD-IM.(RDN( )DT

I O(J))/DTH-FRicT!#Uw-WT.r01H1/iL( 1))*T

15 R014OT(X+1)
X1.PETE-PET/ROI

1411U(,1)XIHC(14)1.O-X)

IMPETENPU4+)X14CC1)-PET/RHO(1 1))CC~l

T-RD.*H1+Rgt#HAR
20 CALL LOOK (2.TA(J1),TTI.THO,.O.48A.CP8AS.1)

NOFS-HIS40ELHO
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camI I ME NO 26

25 TEND- C -FRICT2+CP9S-ohT.Ro*lcp/oa. 1t) )0
CCI)=C(Z,&TERMS
0(1)=DC D.TRCI+1 )*TERIU4CFCT!.IElW.CDTRD.W1/OEL( I) )*TH
TWD=T9-TI4.VlDTWI )

30 CONTfINUE-

TT-TT4T9DO~T~ER( 1)*M
CNOWl THE LAGT ELAT INS NODE REQUIRES DIFFERENT 1TRMENT

0RWTD-c3DS()/(Mt(NL).vE3.u4))
FlCTl-DTH/(OL(IL)*UL))

ACNL)=-FRC:T1.DV8
DVBI l.01(0 .5.CRTCNa...TNBmq .RCNt)/RR(N.))
C(NL)=-FFRCTI.DY
IERMV-RON(NL).CP(Ni) - CPGSRORDTD.CcDT/IULCLNL))*

I (RD CNL)OCPNL -RD1.PI))OTH
BCNL)=TER2-CCNI.)-RCIL)
DONL)=TR(M. ).1tRM.OT*CH6AlD*c1TD-MtCR0N(IL)-
L RD(NL) )/DTH+40DTCRD CIL)*4(t)-l01141)/DELCII.))
K = II.

IF(NDBU) 7170.7171.7IO

TIT0 FFRCT2=SWC DECL)MCL)) ------
TERIQ=FACT2+CP6AS*DTrm
*(NLa)=BCL) TEIM
O(NL)=0CNL), rOI..).TEWI2 -F~T2tEASTH
CALL. 101CC?. TR(NS1). TTLTH6. 0.0OH6A.CPBRS. I)
IIGAS-HBS+CELHB
C(NI.)=C(N4) -FFCT2*CPGAGeDTH
DC L)-0(.) -Tf<NII).FICT2 .CPGAS.TH.FRICT2#1a -POTH

7171 CONTINUE
IC----NOI FOR DECOPfSING 9ACK-tP IF AN4Y

A ______________________________
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XF(I-WI(L7+ 5 TS726. 725

725 esn96W-0"DC!)
u.Kpv

{ ~~DRDTD-KGC Q/ (R(I)EL(I)
FRCI OTNWCJC)OMnC ))

TEWVN(AI).cMc D-OT1*(CPOM.CDcTDFFCT2))
TEEU-FCTJ.0Y3
O(K)-TE3W-A(K)+TESI1
CCK)---TEM
oc )R(I.T~ tS*DRDTD-min.CR4CJ)-SX ))/T4

XFCI-"LRMMU)) 729.727.727'

CR*. LOO 0V.WI) Ti.TiNS. O0.0,HBT1 FmM1)TD? EW Ta

SAL.OlL.RK 8).C(K). 0(K)+EM
7270 F OwT )sxRaI5. 1OELO.3/(20Z. 40EI.2)

720 CITIM. 3-2



cam PAK No 23e

C MOM F~t CK Lr F3KFYII

7250 IF(N1334-9U1M2) 6O.40.40

*3 (K)4W())-C(K)S

so O(L)u@(LC)B(.).q(..)

NELAT OE M 4&REDWEMSTW"R-30 F



Fo R O2

C H-

CSNET.(1.SWELL)*SA..SWELL*CPE(l)

1 FI-)2502.14OZ8

HEwO.
-, . I600.0

SO TO 1427

IDIM



1son CmTIMSa

IF(ma4-.S1)Ltt, oft 1621

loft C LO1-..PWI)

so To 1ots

14260 CHEAXI(aI.6SIMUXvTM(D.TB(mIB))

L6261 CNINUE
EWtX-CHW4D( I)
CALL LOOK (12.6$ /(CH.014.Tt..,..0.Y2.Dt.0)

JPRWI1C

ILO(l1)=NLO(IMG.IPR.1)

V 1H1(l?5=NM4U1F9. IPR1)

VEt~VR
14m.1L0(T)

2510 1L0C1)=4.O(fl.IlPR)

ILOCLS)-t4..(1P641I IPR)

3:-32



OaN PwK No 31

12.1O( 15)

24IF(HIS-2) 40A2.1@

flW(WU-14) 020306514

2503 WCT9RVE6-UC) 420.420.M21

IL

-33



COL LOOMS1. OIL. TLMC(1. 159.1. INS). fl, 159'1. IPR). TCIQKZ. M11+

931 C.LL LOO(S.OI3L. 1LI1. JI PR41 ) -TS( z. in. 1P51. TCIQICI. IS.I
1FR.1)IUP(I. INS. P.)Y()?tl))

C IMIV . F £INCtI. IPR1).T2(I). Y2C2)1)1r-l)THK

00 42m 1-1.12

420IFOUP-1) *ZSVERSVArgg

4235 YZCI)SYZII)
y2cl)=2Z(21)

f254 WOW~) ~2qr ?.42S

9236 Ycd)=CYR()-Y2C1)*VYW)/(I.-YRP)
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oft ?2U)-Yf2U)**(2C14G0-Y1(J)

II

4211 (-2 M.1KT!ME

r 23 C&L LCKC2 Y2C1),TTZCL. 1).TEP(1. 1I..D.0.Y3.03. 1)
E11VmENIV+)IP.(Y2-8lXV)

If? osoyUNJ.RI'(-G!
TSMYR--

INE.1Y~t+HVM VH31*SEF

t EJTOCJTS)OME

ClMI-I .E*90
C19I'o .E.N

4161 IF(ILO(16)WIN) 4262A.4229

4262 IFR-1) 4ItGTO .4t?l

3-35



13115 FORK)4UC No-I 3N. P4

qtrt IFCILXCI)-IM-) q,2.q15. 925

LIM. IFW61)4UC MCEIEVU.9Z?5

O276 CINI(1S)- IR 266.qSIPf4LMCIR1IBIRL(R

14 1. IINLTL9C( JU)1.115. IP)+tLIC 54. 114.IR

K26 ITLN(R~16 IP1) )"*"qr

ftIF(HITS-D-1) 4314,4566AM

9263IN(LMIP~ - Ml P+)TM ID ,ISI P+

6TO 9337,IN PRD

425CNmlLCNRTMIR4 NIP)TI(R~.I, R.*IF9
L.19+1IP)+TMCr~tT"BL3-36/Z



cmi PHK ND 25

425! IFCER*ERS) 6259426?.9253

80 TO4s6?

!F(ERRC) 4355.4"S,4367

4255 aM."w

so To 436?

425 F(NTS-L) 41TASTAM6

437JF-(tCI)OCHOff 4?

440 XTO-ITS.1

ZFCinS(EM )-l. )4172-03?2.422

4
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Liii PWE NO 25

IC -- NcI-OLAT IN6 SLWFICE

420 TLOEIO)=

JHI( 16) =K1011(flPR)
ILO(1S1=l

CN..L LOGI (1S..1S.TTI(1. IflLIPR).TCHEi(1. 119. PRX.O.0.0. YEC).YI(2)

CALL LOOK C19.S.TTSh( . ItBtLIPR).TCEHC 1. M141 PR),.O...Y2C3).
1Y2(4).1)

4222 431) 1-12t,3t40

4325 TV2(J2(-1)VU(Y(+-Z1)

SCRLL LOWCK (.TS.TTC1.. PI).0.O.OE(IJ.IGIPIV. ) UYtS

OU 00 ltL(1-1)43.11.
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coll PF0E NO 3?

434 CFLL L=K ().TL-TT2(11)TP(L1)000,OYO3.1)
EIIJYwlIV+XP1.(Yl-IV)
DII-MlIVeNPI.(02-IX)

442 TWODTSOTS

IFCII-S) 424142

442 ft I (EMIJY) 4422442144ft

1128 EMlIYil.0

4422 AR34X6eMJV*TSQoT88Q*VF
429 ELmCMY2 C1)+EIVR%-fWI (1).Th4ERX

OEca*OY2z)*C(GA-RREIY)CllY-4 ./TS.RR-B( 1))

YITER(ITS)xT9
EJTER( JTS)R

43(LO 11.JR)450.450.10

4500~~~~~~~ IFXD1)IS 4524014

I.~l*.E2
IR~mI3-39



cm PNBE No

98 TUMIIUWICTS(1UIRIU.ItPR4 1).TTSI-L. IpRt+I). T(JC
lim. rpR~t).TTS(IRC-1. 1MB8. IPR.1)) TlI4

4504ITTSIRM IMS IP)#TS(IR-L.IMB.IPN)/I
Ts"Im(TS.811I

4501IF(NULOIRF-1) SOT450T450
4508TFUHM-IR-1)950?450745I

4509IF(NR-I)4910413-40L



-Ce FORK No- ~--.- ~t

IWWI

L.L

411 1 OCEIYt~t)

WO SI 1$" I. 1430
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cam PR O

1433 OHEN (GOHEM+gCONV)*CH

OCONA-CHCHE-CONV) IF
DSDTB--CNDRI4OC2)

147RO4/)FON~l
QBVIOz-C)B ).R1

QcCF.xWRER I ).ABU
inCIOT4DCONT4eI.NVOTH/f4( I )4A
OCHEKT-QICHT +GCHOvDTh IFNIM 1 ).ASU
OCNT-OCT. 44COTWARO 1 1)
RFK)T=RTF.oM hIA(1 ).J
OEDT-ONC 1)*CPC1) (TS-TSFE>*CELCI)/JT

~TP-EDT+)-W I). )TC l1)-R( I) .L )~I/

35 TRM1-TEF

IF CN1144WI) S?.36.36

Is K=NL
TRCNI'I-) = TRQNL)

DO 99 1 - NW. NUMd

3-42



cam kW NO4

9I TFKI) - (D(KO-fKKO.TR(I-I))/B<K)

971 MDTr=DEDrr+OEDT*D1WFIRER 1 ).RSU

IF(NVBU> 7561,756.755

75?RLCELRON.(D O)RR

VODLCELA).RQ)+EL(NL (MI ).RCNL+) 41

14 OLELoj=Oa( NL)EL(NL)

RFCINL)=RCCNL+) .E(t41

OOEL=OLM)R(NRR(N4 )/O
C7=L-OLRC(L
OZP=O .0 N>.DLPHNL
TVZ=CZ +OL_
'HoZ-F-DRJFHLC
N=NZ3-RL*TVN' IDLP*T(L
K=N)LN)RRN)DLN~l4RN+I

DEL(N)=DE(NL)+DE3-43I

RFICL)=R(NL+S.DE-CL+IRO(N)=TOI/VI



FZCLft
EZU&

171 OZ42+Z.1

ITY FZM-c

IFCK-WI) 1711.175lr

M EZ)17Z 77.17

IF(II-NZ) 1T1.1SO.Ill

IT CN)=M OE
RM..N)34V(K)OEZ

ftC(N)m(N)+OSCK)W

3-44



-o so TO -Ito -

3-4



~SOJT1IE INPOT
S4. EE INPOUt L19TING FOR COMMION STRTEfM~B ...

DIMENSION SlwrTEMrS ...

EamIVLENC STMTEMENTS e.
.4...ORMAT STRITEMDfE .4.

IIE'UT45
KmITr-6

dT=0 .0

DO 3500 1-1.5S

3500 NGLFTCJ)=C

C IIFLI1/0UTPUTr
C

To9 9CN1M

STOP

WRITE (KI1JT.502)(RECLNCCI). 1=1.36)
WJRITE (ICQJT.103)
WdRITE (KOUT504)
WRITE (KOUT.505)
WdRITE (KOUT506)
REA INP FUT. 569) R9. RHVOR, BRO.9.PSIR. ER.l .09.RHOB .- 1R3.B,

LB. P919.ED. TRPC9 .CI.RHOOC, RHORC.8C. P9IC,EC,TPCC.N113U
WITE (KOLUT. 50?)RS. RHDA, RhIWR. OR. PSIR.IER. TRFICR. 9. RHOOB. leO. 9.

lPSI9. ED. 1R02- . CS R01.IORC. IC. PSIC.EC. TRAM
REA C #PT. 6U JFN4NM~. NO. NITZRI. TWIN.DT.DTPR,*DTPRS,.

1OTHG GAP. TPRt2.TPRI. DELI1.OHu.o.ELH.eWM.TZ

IF(JF-1) 01470.072

ITO JF=f

3-46



1 92 JFO-12

IS ND IIFJT0(XJ.JN.D

IF (ND) 1Sq.114,ieU

133 HOP-NDi1
REM CJMIT.510) (90(l). 1IOPW.NOI)

104 IF(8OVI) 408.405.405

40@ 9eRRN0*o/c (m inn-(RI4M+RHD09)-(RIIOcR.RH~WWIR /8

QH(mw6wm92C £ ).RH00R CMRH

WRITE (K~fl. 110)RP.eW1

XF(CIJ) Too.roi..TI0

106 JTEKOU.?too)
1100 FOt X. I$ H --- ECOIIPSNS MICK-P INIETICS---/)

3-47



IIW'OJT POHE NO 3

W 0I-JEKOIJ32

IRfr 64au).0? RRNOO(J. 1).it"ORCI.MB(I. 1).PSI(I. DA.EL>)
LTRRC(I , 1).9.0(.2.ROR(.)06(l2), PSI(,2).EECI.2
2).TRFCCI,2),C9t40O(1,3).RHOR(I.3).99WI.3)PSI<1L2).EE1,3).RIC(
31.3)

I(UCI)) f70203.I0

?0 Rif(i)rHO.5)/(itRHoo(13) CR(I.).RoOs(1,)P,2))-C100C.),
1TRF0C(I.2),/SAR(I ,HR12.MI2) S(.)IEl

2,RNOV(l-AC).C.RHOOCI. L)+RHOROCI2))4OMBRCI).RHOO(J,3).E~~)

31. 3 -.

701 ONTWINLE-C

RHF(l) 612.410D(.612 D(,2)OB()*HO13

RHCI610*(HRI )RHRI2)M(I*H3(.3

612 0Th1N.O1OOI.)+HO(I2)

WRITCK~f.51) O~l 3-48~



INPOUT PMrE NO 4

11IF(PRI)4,;414,415

414 TPR2-TWfIN

415 IFCTPR3)416.416.417

416 TPR2TWEIN

IF(TMR-THZRO) 4i6.414i?

.11
41? MR17E (KCUT.511)

TifIN-AI0l (TWfIN, TPR2. TM)
WRITE (K=,J 51)THMR. TWFIN
WRITE (KCIUT,513)OTPRT.TPR2
WITE CKGOJT.SI5)OTPRt. TPR93P
WRITE (KOUTS14)DTPR3.TPRZPR
WdRITE (KOUT,516) OTHO

PETE.AH(1)/(RHO( l)-"HO())
PETuPETEORHOCI)

c IMFL PROPERTIES

30t FRITE (KMJT.517)
WRITE (IauT.ulg)
WITE CKOT.51S)

Z NP(IU.560)HRYL().TR(l).FKA,'I).DEL(I>,RR(I).RCCI).I1mJiNUN

ftA'1)O.0

400 I-I.I



INUOU PGE NO3 5

w0 T 461

452 RR(2)=OELC1)*O3EL2)/2.

B4LA~L

461 DEL(1-1)4)EL(1-1)/1t.

4541 RowV<I)-MI,

1FCE) 4542.4543,4542

SO TO 454

I.F

RE -f-1..0671

3-49



rw'aurT PUE NQ 6

4101 NL-1

DO 404 J-L.JI

N=N+l
RO(N)4RH3OA
Rc().UO9

404 ROCCNT.RE=

J1=JF

60 TO 400

405 406 -I

60 46 il

406k R( ()-2IOR

YVOaFL0T(K)/2 .6

3-50



TO ROCG9(I.1)=RIG(L)I. ~ ~N=1.9)=ROR(KH.2) _

so To F10-0 7090 02TS

IFI
IF TomKHMOi

? 09 WKH ( .7316) 0

1 ON WDI'(IS~LSSTOII EO9SNSC-t NNO.DT -SI IW
( SOP14NBI1+

7639 I1ECWIIT.N?)

"N*3 FONM1(1MSW FEN DECOWOSING W-US IN ?NW OftH QUIT

$TOP
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409 .OEL(g)4EL(M"u)/12.
CPU LOM~MMN. WE. EM)

1FOMU) TSSS.?§99.?O*S

60o~ TO7~

7307-

_90 ) I 104 213

II MTEGW ISt 1)VN. J

3-52



A'A

30" IiIFi PRICRI NO S0t3

305 OYCRI-0.02

CmiL LCOLIIC .LcT.wPs.icoRDc3s),
IEKOU1 581l) HCOIY.EPUI. TS

CRLL LCOUNTOLclr~e,,tEcoRlD(95))

WRITE (KOUT. 52$)O~l. OIQ.OELHS
CUj.. IcOLiCE .LCt.NPB.RECMWX35))
MU1TE (KOUT.524TZ

aL LcmNT(*.L-C.tpgREcoIKX2S),%
MIYE~CSJ.TS~f) J

lp mIYEoMWr.T30S)
mRIEKOIJT.5) OHY(J).DK4CJ).OELIS

"M0 MR17E cTSf) Tw(j)

ril@ CWTIIBE I
c -- - NNiEIL PROPETIES

COLL LCOMf(g ArT. WOE. CORC25))
3ll WITE CMl. US5) CP(3)VU~i LCUIT(S.LCT.lF.RcO(S)

*I1tEOMWT?S)
YIN I~~~~SV-tP VIVMIN MWTEILS t2.It.O

IcNN~I~if~~Si CH
ITO@
ILOCS)-L
Val1

3S@ 51. S. I

AM(IPU.TONCTTCT.T)TP(T.T)TPCT.T-TP(T.T



251 IHI(KCT.2)-LOCT*3)+RT-I
IR(KT*2 )uILOCKT*2)

3T tIQ(I.C1)-DeCI-I i )4(1(I. )tTCP(I-1.KT))/2 .@(TMtCI.KT)- (Il

DILL. LOK (KsT. ,TTTZI1.KT).IHZ(1.KT),6.S.S.1.VuDWI1)

00351 I-t.IT

IFI
JF(IC 56.253Te(.5 H

SW L LFKT SI A550.350.710 1)
IT=*

354 1FITt ".5.I

I=L

p~~ ?2i K-t, - - .



ONXC1KITATI) NC-TTh(T.1).T.MKIT.D1. TI(IT.D1

IFOMC) 3.t.l

Till JI(1421)=IT
ILOC 1.2 1-I
IRCIOD1)w

W fit J-t, T

O.LL LOOMC2W.JTW(K). TS,1)TENTCLI ). OG..S.KULDOft 1)

no ?I5 J-L.IT

F IFO- I~l~i

I1 itRROW(K)

go r T to

IT-0

IFC1C) 7194353.151



s 1 to IWO i

411 111.0 fgl K.

L-O~

IF(MOT) 356.3.3553

350LL.2

1F(ITL I ))53 56.35

1551 00 1514 I-LL.6

KSYCJDU)icMTL( I)

TF(JBIJ 9540,2540,9541

3591 CRL ORDET(J.. S)

3-56 I Fl

* 4..tA' ,...IF



TNuar ME ND 11

3510 IX-0

REODUWUr.49T) NCTX(IlXL).FI(IX,L),FfCIX.L)

355! 1LDC314U.-1

1H1214L)1X
C~J.. LCMLHT(.IMJBUi44( Lt))LCT, NPS.AEcCOR35))

NUN) .3513.3513.) L

1142 ITECKOU,49I)

NO1 WOODB) 1645,215,6.544

1544 IRIE(KOWAS91i) (KSY(fl.I-1.JU)

ImmI

E 7 NC) 11.41A/

3a TT~



IMuaur PI NO 14

MEV(IIUT,571) NC. TTE(JT.KT). TCP(ITK1T). $-(ITKT)

JF(NC) IS456555

256 ILO(ICT~t)inl
JHU(KT~t)-XLOCKTt)4IT-1
!R(K4 )=LOCKT4I )
CFLL LCW(5*IT LCT,NORECORD(5))

216 WITEi MILUT1) KT.10(KT). (TTE(!. KT).TCP(1. KT),TCPCI.KT) I-I. IT)
1T-0

c PYRmLY 19 ON E4TIRLPY

252 IN-fr

AMD (INUJT.5VI)NC. (TrlK). I-INHTI). (TIIB(X),X-IM.NTI)

INIF(TTI(PS1t) 6 4,N4,

361 ILD(Z)*

CALL LCOMT(S((TI4*)/5).LCT.NPS,EWjN(I5))
at$ WRTE (KOUT. Of)

IF~

3-58

~ *n .p



nTaur I'0 NO 1

JF(Nrl-IFN) 367.267.361

NOPT-C

[ J(NPr 5ff )NC. TflI(NTH). TIE(NTh) TUl(N7H) * TClI(NTHP. TPI NTH),

25TOWCNTI*4

374 11-1

1VCTNH) )42. 342.302

lot 1-t

lCENN)-t.)46444.1f$

3-59



572 ILOCI~mi
IHI(1)-NTH
IRM1)ILO(1
CR.L LCOLRE (4+U'NDT4NTH. LCT.WIF.RECORDC15))
MT!E CKOJT. 534)
1*110

WO 941 6 I-1.NTH

197 19.!!9.34

33-6

91)* TO' I



DPOITPUE NO IT

14T* * KOUI 636) TrHO)I. I fE(D.T().ThCI).TPICI)AU@WCI)

60 TO 2175

WIMC-1 STIA573.VI

373 All I73 X-.N7H

(MST5) fm~lo tsol~

(O -77) . .O16
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2303 NIIIEKMUT.210)
2310 MMIWTC/LOIMOPREVICIUS SWACE TABLE CFLLWD FOR BUT TIVHISF

IST PROBLEM QUT J(3//

STOP

t~lIF(W) 920.20.285

$to IME) .IC II

go3 TOIEN ti 6 21

IMj

to$ ICNKW)MIAIGA8*3



WE-1

I-1

'N-1

I iuoo J-J41

IFQUBPF) 2800O1.23U00.28G0

2"0M IDNCILIT31) PIV.W6. UI(J.1. W)ATS~J. I. IP).i&D. TOE(J.1. XP
I.TSEKJ).JNB.TIWW

1 2000 VX9 M?)S .7M(J. 1. IP).TTS(J. I. IP). WLL TOQICJ. r. IP)
* L1TUDKJ),ANB. TUW(.TPVJ 1. IP)

IF(bm) 291T.P3?22

1 91 TSLW(J)GLV

IF(TTI(J. 1. MP) MS. .280 1SO

3-63



On THU(.I1. 1P)-TTS(J.1. IP)

"as5 IV(14S) 230.2361.230

nil1 W(NDO 2Wtlmtff m

1362 VCJIU fSI.m

m.n uHM(L-IP~TN

Rmd(IP~a(I

(1: 1p) P.m 1. 1).

3-64
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INUT PVIE NO 21

I 213 CFL LCOLNT( 11+t*.R CT ..N6.RECLK[)(i35))
I1TE (KOUT530)
WITE (KWJT.STST) O*4.WLQ.WFZ

26130IAITE(KOUT.?12)

26133l CONTIIIE

IF (NR) 2016ts.21816

2316 WRITE (OLT.S7) W11X

so To t$16

2616 IRlI (KOUMT11

Hi 11 (SMEL) 2 14. *iss~t@14

nil$6 ORI1E(EOU.2313)
"I"3 FMOP1(SONNt CHM SWELL CWECTIOWON SWAM~ RECE ION)

toT Ol



* 13? IFW(NhI) 23i0s.Nft ,. 1196

* iSC.IL LCOMLLL*GLCT.WG.fECM3I))

N19 WK1E(IUT.SS) CTrSEWL. IP)' 13ENCL. IP),L-U-MVLLLL)%

TF(ILS1) 22.21O.2

2M2 WRITE (KOT5S) IX

* 2026 IF(IP-1) Mf5.2051.fM6

*~or .02 1( S(j.I.lP)) fe"sr.forg32

29 WF(PSV-TPR(JP)) tes2.2030.2332
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MewIS- Iw.JP)) ISI.fUjq

II1w

Sm OTus Ki.e

I L

us COMM



IW5JLT PUE NO 24

CALL LO0K(2,TTS(K.J.JP),TTI.THB,0O0.0.HACTI.1)

13342 COTIILE f
CALL LOOKC..TTS(K.LXIP),TT2(1.2).THZ(2,o0,.0.HCN~ctt.1)

XF(1WD 2320236-n32

M0W HE-1EN( I iP)
TCOQKK. 1. IP)4PS#+TC(K. I. P)*M04-OW.1UN(K)

go TO 2340

233 CF.L OULE(1,TTI(K. I IP, IUECIPLTTSB)(LIP1ZDC1. I
U 1. IP)) I

TC1EK 1, IP)4P8.H+TUC(K. 1. IP)*IO4-P4~tSM<K).HZ-TOQ4WK, .IP

M34 TSENCK)*E

JTIISWK-ILRI) t3441.t$42.344

!342 IL0C. IP)-K1

A A*

3-68
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UNPOUIT PAGE No 25

f949 IF(TTS(K. I. IP)-TTS(K-.I,IP)) PIS0.2850.2S1

so To 9952

2151 COIIIP

1656 CONTINUE

CL ~iNC(1KK )

SOL TOLCL4 (710. NP1)KKOMC5

WR7EK~r5T5TH~lr),PRI).CTSL~~p)T3-69.I)TCE

l(L,.IP)TSL (L).-LLPCLL).LL-IL(L



'SPOUTPAGE Nwo to

71CALL LCOWlF(LLL+S .C,N4's~pECMiXI"1PT$ICI
WI-TEexCUT.?SSTB2.,IP),1I(IP),((TT3(L I. JP),TLNCC.L.IP, IF

1(L.1. IP).TUENCL) L-LLNIIC.LLL),LLatLLL)

WNW) 121.1 31601

* ~ g to8 IL MUHT Ifc LCT. S. DC31M))

OWITE 6W. 4

2669 II IW.I1.5V) VFZ

to To I"711

* L *

IF (MR 1811 too* *,m

1 8 4 RP AM.- li



1WP~f PURE NO tT

US$ NRIITE (KOUT.5?90)

fIll IF(SWELL) 1?3l.tTT312

10W TO IT$?

ThU( IN. IPN).muS

*1 IcTeK. IN IPN)uTLCIJ 1. IP)

Ia IN LAo- i I,21p)

IMI(Uu

90 fot -1 I



Ilp~i PM NO to

7oo IF(IMU) 790.1230.T90

790 CFIL SSWTCN(S.KKU4)

80 TO (To L,1320). KKUN

13 WRTEC .79) (I(J), JslNCSJ)

WRITECK0UT.79) (IHIKJ).JLO(IJ).IRCJ).J-tt.LU)

1360 ETLPN

3-72
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TRIM. MM PNESMW To .a.cAT

c 0- ZETEML9INUli '-0N.rP

TMIIUPOM TRMMN

zvorm.voeei

I pI

fro Im"IN3-73m

TRTMIW" '-WMN~I



LII

IOU
916-dwl)-m ui.l



MMMM,

IT '- -1

I"

mm in~

di3 
3-75



0 To II
its wo4

all OI

Los
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ItI
'I TOT (9rI97-

LETT

To go

3-77



40 To 11*c >

,canIVA"~.,

im1

tS - -



x )2002101 .2102.-

a 2m

IJ

4A4

* 3?-79
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SECTION 4,I

LISTINGS OF FORTRAN IV SOURCE DECKS

Listings of Fortran IV source code decks are presented in this sec-
tion. A driver routine which allows all computations to be performed by sub-

routines is presented first. Then the three routines unique to this program

CDII, INP0UT, and THEMI are given. Lastly, utility subroutines used by the

three main subroutines are listed in alphabetic order.
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C MAINLINE UWMY FOJTINE WHICo4 DRIVES CUM AND INPUIJT SUBROU)TINES MAI 1.
1 CALL IOP(,UF MAIN 2

CALL LIOM MAIN 3
60 TO I MAIN 4.
E ND MAIN 5
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C C1.Ak.E1U( %qhI1& TIER1UNL blESOUA AND AdLAIION PftOGWAX ALLUNING. CON 2
c Fo.' or' To FIVE L xC0POSI~ BACA-UP MATERIALS CamI 3
C *L)4U1C'mI C06V1..ATIOPI .4M vLk1ALL C MOYf14 CONi 4

COMMU&I A(AUT.ICX.u1Ee.VQ canl 5
COMPLk. 1"I110S) LU£d .k3) 0 12(3.10I 91CP30.00TKP3. If) TZC04 6

2.0m Le£2 .Z COuD tio, 1.50 1"1 Cjal a
comm~Oiva, 16)I can 9

~COMM9O1 NATLI 50I.IJE( 5h).TAC 51,.#4(S).NC(S0).A 50). C904 Is
IAREA( S4) .EIA( .01,RAVI Sol CON it
CflwqM. 001£ 500) .'aed 5oo1.-OC Sao. CON 12
Cr"MCe 10k 13) 4P*, IDIOT 921TW.JIS.3) vXL0(IS.3).%del15.3). CUM 13

30IKJ 615.3) .TT15&M125.3) .T..SEC£2.3) .TCPSEI£25.3) .TLNC£2S.15.3e .~can 1'
21SEk£3).TP1£30).1ITSis.S.3.TCHEN(25.5.3).VZCU4 CON Is
CO Ib~f£25.I5.3) CON 16

'Commok %eo COil 11
COON"I LCT .WG. I.k8X.#kSa.li.0E~lkL6. EL. .ONI RORA. Rptope.RIORCTRACOM Is

ICA.TRAC8.T.'ACC..£.IOA.OOO.M40C.EAEOEC.A.88.C.PSIA.PSIB.PSIC.CoN 19
2101C11.PET ,il(ICoSV.TA.0W0R3.DTPBZ.OTPOT .19R3.1PU2.TZROT)EIN.WICON 20
3Thu1 .4,AAA.oi .wW.FJFM.%5..U,.WU..NN." INPUT. OTHIW.SARP.ICOU.CON 21
*EPS'. IRES CON 22
!CObMMON Is. i.T.* CON 23
Comp"O. hg.uI.va0l CON' 24
CoOO C)HA1.PY(LaI COM 25
COMMION TSP (30) .*.CmN 26.

'Cpe WRCON 27

SC0)SIO.. "CON *COm 29
Capawk6 ONPV.)1s Call 30
CWSO1.f 8RE1,5QL. CON 31
COPY" 0045.31 @EE £541 off 19319P'SI (S3) 010015.3OIOR (5931. / C0 32 i

100CGM£SS.3).DNC4S) .0)l1tSi..I9IC £5).ONOIJP (5) PPIS) .TREF £5).6A15)CON 33
2,0)0465) .%f1£5)MAtTTSE30.10,.TIIT3O.101@KUI3O.10) .TC8130.CM 34
310 o.14Sol 'NOS.1012 CON 35S
CGOO TRACt5*3) *.can 36
COMPId" svI (W COl 37
CbOMIOATA/ASILMHALANK CBM 38

0D84JN5IO, CISC £5) C501 -30

DIE £61)I IETE ON1 CN).C(50) CON o

* 01)0151011 CP 5JCPV( 4).C 5)O 54,C£cam 41

2OiC£ t~ 60.0 O,!6 0,£50.£ 0.NO 0 CON 42
CDIVA4.k).C E (D.49U.1 M£O1#£l141(lI. CBM! 49
i29 FO ISIA N £114ITERI(-SETEOI' ca CON s

54 FO4"lh1 /33A14-OIITPUI---).38YI2011 Caft 65
543 F£S$IA u/,'IA281-----------------------------01,.3C1 SECNO)S - -. CON 52

543 VOrcAT6lAb.2f -- - .- - - - - - - - - - - -F..7 SEOD CON4 S8
5. AI - 3-- -- -- -A IO RAE- CON S3

S47 FORMAl (6X.719 .IEv2.4HAUq.g X# VO1) 2X 6.1IffiLOTCEA.31.t 001 WALL. N 60 S

ZOTHx.6@ .M.7.Aw GAS/341.1£14uWLB.S/So SECIU/t.1.1IL/IS. FIECO 6

548 FOA(1FJ.Z.O.~.1.1.)I CON 63
5S8 FORMAl 132004-ABLCESION RATES I0) camCS CII 9

1 133X.1941198) Z tlSESCI cam 65
J?16A.7.S4ACE1696baM" £.f4.2.114.1.II1PYROLYS IS C.j4.2.14))CON 66

5411 FOOAIS.3(4XFIO.7.11/.F9.7)/lIs I Com 67
5482 F ORMA 1127 X 3 -mSURACE ENERGY FLUK TL0mS-/A,j7IICuRRENT RATESCOm 6 9

I1IJ/SO FT SAQFACE-SEC)/24Ao384A11 1IEGRATED VALUES £BlICA10 SOC&al 69
2 fy)/ COIN 70

1 3 IJA.10 .CO 1V CTED .4 110H RADIATED ." .ION RADIATE D .4X.1GM CHECIW 71

504. 71.£1AWAY) CDR 73
3 FORMAT I6X.4lRATE.3A.S6E1@i.S.4X)/,6A.5NT0TAL. I .5£SE1I.3.4X)/1N ) Cam 74,

S8 OfT4301 *27.4- £111.0ION ENERGY TEANIS-/2SX.*37t$C£RREN RATES 9STcon 75
U/ZSQ F1 SU dACE-SEC)/24i.38mAMD INTEGRAIED VALUES (I)TU/06116 SO FT)CON 76

3 13X0,9PCOL GAS o7A .6HECOSII.6A. I &CONVECT ION96X 9 TSTORAGE. CON 70
471.7TMLOSS All 14A.7191CK U.bX.61.1 .A8ORP T 103Xv.1401714 306405.5. CON 79
56MIlk 50L1,X."AR FACE$ COM 80

5485 FORKAI £6X.4HRATt.31.5£E10.3.4X)/61.5MTOTAi.2X,5IElQ.3.41A)/IN P can 8I
S49 FOI£MA (6180400OE MAT 3x4.TEON3A7)QESITY3XUI01T,4ALP121mO(D KAT 3A4CSN 82

1NT£:O~j7.oEkI.lTY348MIOALPY/ 151314 DES R)1114 (L9/CU FT) 9H (ITUfLB1ICON 83
21117Ne0E. R111H £LS/CU FT19H £STU/LD)) cam 64

5496 FORMAT £61 .abOOE MAT ,31t.#moLmP) 3XoT'bEmlrTY.2Jqh.CBd) (BTU/. 21.&HMCO 85
IDE MA.3A.4HTO.3.7.QE4S11Y.2X.9IC0U)4STUtJISX.7N£DEG R1.11H ILBCON 66
2/C, FI).904 FT SC F).!1A.14£0CG R).1lN ILS/CU FT).99H FT SC F)) CON 87

5500 FORMAl £5A.214.F9.2.FIO.3.21.FS.6.11.214.F9.2.J10.3.FO.6) camI 89
51 FORMA14(I.110Rb5DALRNOTHER CMARRING MATERIAL TltflMAi RESPON4SE £10 ACON 90
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I*ec.Aa; 6,6.1 Wi l£..i.GI JOIN91 :.t4cz a' s Cow *A

.*~14m j~~i.rlh " Easuka Fil Oqtms SMAC5*8. Coo 93
5i£.4TtAepTN A- UtGWIb i*IM/I611IA-7EAO. OUIPUI OLOC SNOWS COK 0
.3fmf flat 1% SICebmu . gov, CwNIPEN SIRAMIi k6~al~l TICN 05
4af~l£tfs1 of .1t.44a 1.(uiCOr S. No TE WINS Ift IMIMS OF -CIPI 0

im? F 46. ftmluE FIPST KM SNOWS ASOIM.E TINE MID SICBW 96
GWA" !hJ1tuAwev1. 1041 %tCRFtSCO"I1PfNS Of lot IESACKLESUN 09
I eld'f ^"to, 4* I~q ialohvems IEMERAlOS. Oei.eMCEI0M £96
OF ImustL 5CM CPWSIKIS I'% INC AR8M*UEWNUOF IM OUT DATA.^ CON £11

Se.3 FodmaI #i/"P 4kl0eUlPUT 0AI"I/ can 4
S%4 FO4P C~i .,108M6.£ CmW 103

Sez froenIa 1c8.31 o a
c con £98

KSC111 CN I"6
e c -d alPIOlVS1z UlalLaz~l~ con its

Ocm" AaWeh.0gLaSIS ZNE CSIIA859 UNSII conII

OftcPl&.04zf ?6.Vfc1,*1ol I DAW10121 IUN .113
c =N 11
c ImlIAL VALUES e.A TIME LOOJP con MI
c con 11

i~slfe - CON all
ateeC.,Im Its£3

£88.6 UON Ito
I11* UN- £m10
SA-#.* a n 1*1
W1.S.. am 122

"C*~ C" In3
49QI1-e. tUn m5 -,
cMs=s-6 =11 121£5

CPO.@.N =01i
A~~te-Aan C&aUN £
.i~escoll 1211
CE.con 12 £94

-,c :f~. con lie

0538.S coo 13£

oso-.. CIO £35

ulO0-. Um £36

COPC- CO*8 N 137
co-OC.4 UON £30

0COT.o. - CON in8
00.£Om. UNs 14£

"OWS0. CN 145

Kwm,.. On 143

AIn, 1= .U CN 1*

kOTe,. CON £88P
ac~t".Q. CN £49

2G001-0. am ISO-
-,pIpqJ.O. CON £51
ofco~es-G. Um ISE
0(T0 1 / con £13
QLOSS,*I. CON £14b

- 1.0. co CU ISS

O8-0. con IS?

eju-. cm Ise£1
4QO=I U:CN £83

* Boe. CON £83
* * o. CO I"18

*~~~~a I"seLC *U 8
C-IS.CO N 1841

AElnmj MESCI CNUN 189
CALL LCO9AII 4-2.uLTeMP$CORD1351 Uon £76

.S0 .,N I£a3l

lSAV.TAI)*.0 CNN ITS

* .F C .14 .-P S I C I SAD W 1N IW OO C I I .4 5 £ l c o n 1 7

RrC -5*1/£.4£ Uon £7TO

C CON too
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I R

c *61kftlf6 OF look LUOP can li
c Can LIZ

40, toaIt'*&Ol. I. con 103
C con A".
C cCAUATION OF NUsAa PROaCIThES Cm ga
C con 146

30 10. nt-p.m. cam lei
A". a I-e.s*I-If .jtI CSm ass

AL 643 AINL.3 OblI. call lot
CALL. (6L(EUI.- dA -fjN0m.am.AV.A1(A.[lA1 Ca I"9
A5U.S' cI con 191
J.Il-.MJ con 192

lag do I"~ ffl.N. Call 193
.5si~aCON 196

ag4N3j6ENljaSAJ cS' a9S
CALL LOOK 13.T*W3l.12.TCP.KP.Tnd2.0.72,VZIA)l.33, con 196
Cftmt1SI=Vlg cS' I9?
CPVIN.II3II con 19"
00410-72131.0111 cS' 199
CAL.LOO CONefu~a.ce.;IKI~,Iza~,ov.a3 ca 00
ClocI'S5.V111 con 201
CloCE43=26 "S' con2l
4CINIl;:33.b62 con 203
IF IN-fACN-)) £03.103112 con 20.

10t Ails).I. con m0

AwaI nmil) con~S 209

CPO TO its. CS' 210
162 IN).4124 Coal 211
hI164"WI21 cS' 213
611oN3sIDe CON 213
MO ftji3. Oe23 CS' Z14

153 II-MOZ M. (CP1Omacon 216

GOToi- gas9.5.s CS' all

10s CS'I-MOItiACIiiEPOWl con 225
IO TO11( 1855.6011 Can 223

Its3 CONwM con 226

Low MWTI ILINIiiL0CIL*fL-NIL~lolool Coal 233
LIasi CONTI CS' Li

74200 141 5L.L.LU~d con as
CLL L01110*U.*I.11.3C56.3KUI.,Inl.N CNN 231
C * 5,2.OZ.J CS' 12
ft mll-v22 CS' 23?

CALL. LOOK 4241.2L.A III3 9TSI19 TCDU II*TL3. 06 TUI (.1 Call 23S
C . 11912.02.3 Call2.3 S 231

C CV ,21 Call 24
W'ITV2(13311. ILI CON 239

C ftmfi.49u. .II3.P.-1)C CON 241
AsCI3=***Il)A CO1N Z43

141 401).KhI3N0VILl5A1DSNC cam 246
off 11-A 0(LSII0 13@.6*1411 * I NI)t. Is33) CalN 246

74 Pim Uzi3P.CP,13.sl.-h3,CC CaN 251
740 TER CO 1.741194 CON 252

1411 camS 9462 123410 O 5

KNIAILREW3 CNN 259

CP740 21 CONTN 250
C43liN631221 190*3 Call 259

1" 1N-(5111m0 N 00 tyCan 240

XTRATINMI1udm(OI)*I.900 CON 203

CLLSI LTLO10021401OTMAI 131H 9I 94 I )90012922 CNN as?

CUM a~fW 6(23 OO@SAE 10 CON. 240

107 IWUI* 3* 5EMsS/SU1* .5005 Call 2*7
11 RESOSIGO33EPI A (NN*TE)OTI4M*2flS01#qk con 262

OTNSITNCON 269

DTS.1%AVE-TA4II CON 270



C cm 214

ISI CALL %SWTOuI4.KK%01 Cal its
Go Toi 43555.75010MMSi0 cmn 06

3ws 00tuaI.GouieIS CNN aid

CALL LCIUMiT(3.m1 .LCU %.IeNC'b4 35)I CONms
329 vMlTE IKOJT9%43110 C. cm i3

uslIlI 1KOUI.5'41 CmO as
WRITE 4K~OT.5471 cmn AT
umaelbs C14e11 c~ecil cmn as
aem1s-es f gacsm Cml as
WRITE IKUb.eSt s61mg.110ases1.a10SMs.c01w6cT cmn as
041TE a'OUw9Ssos CHM.Prva con I
WRITE O'OUT.S411 Sa.SloT*CPEqa,.ACDT*clEeIIOPST cmn 2"
wAItE SKOUT*S"21 c110 is3

tiM WRTE 9OUT954 eCOMe.PW.M0.OCMP.COSCWNSIWTAPAT 9sCHEIC11 is
IT.OoowA con iss
MAIC EOUI.544.) CmN as
WRITE IO"*Io;,~~PsGu.cON. TB*aOD19LOSS*PGMu.mKCmuw. nTacOEnTCm a97

amLOSSI cmn as

IFl MAMOSI,421364*3 cmn se

30s . Tau TE~ 12OI.Sih lJMmAa"aIuDS)a CmN i
TOi 30aw ssia22 S cmn 301

a CONTINUE aa.Cam 3s3

13CALL SOLE £NI.S0N0.IITO~)EDOi3I11AI O -CmN 341S
as rifol 16201,1..a4s cmo ii

16a CAM TE INI*SO.TOEPlm.CNAI@At) ENl CM 31
10ss0 18i6m 1-s91.. -c1m 314
aob co isti I.ml CmN 315

a Pu.CI 504.11 T0119 41 . Calal cm 14
is?00163 Iqu con US
IS!IfEiM-SiNI asa.sl..ut CmO JIG

asTf Pt09Cj S61.19.T149SOIII.SIPItools lm cam 31
60o173 TatCml 313

&all INTL(KSCID 19.409T417401w74 cam 319

167 PUC cam Ju

1%a COINUME C111 326

If MSUON Jsk.129330 cn 3"
3sa6 o0 3009 a-a904. 1 cm 32s

I I owl) bssl930wr.usa Cam 335
30" CALL gOIiaN .U.agN.4.N.ivA1 aAI,911N,. gloo alI91.411Tl901021 CmO ii1

0 0 o 99 com us a

3ags conaw 334u
3969 u CNIU a~siul cmn sA
302* DIOU 023 .303.392 cam ii

LLOWa41) cmuuAn
LUA04.AII) cm iii

00 seas aJUU*Lu cIN34
aIFL) M693.isas9sii con 36a

3527 CALL LOoAIJI.L.AIJI.ltaeILU.f'ilaLIorula.Lao~SstolliI Cml 363

351 *06 IJ,IjC41IasIJ S11J)(.-X~rCNC4J) cmn 3
MS2 CONTINUEI cmn 36t

3020 Do 3029 I-0wA'Q.m.UM cm as.
3629 CNOMI)CkigIIal cm i
3s12 CONTINUE cm 3m

DO to11 .,a904.1 cam ii
L.J conii.
IF M-04.1 ussa*J6412934ess cam mi

3ssa LmL.NDR cm 356

80 TO 3sa3 CmN in
3002 If (ILNL-AW 3403*3403*36S cm iis
3@SS ,C.NLI.PdSA coni3"

4



3003 No.NUWifUMPICKLo CON 361
IF ING0011 306f..64.41 CIIN 362

3064 MITE1 CKOUT.5ies 1 E.0AILfit #TAIII ROfI# *illIP3L*NoKI con 303
b0 TO 3031 C"N 3"

3016 w11IEtK~uT SS~oghlIATLEl)@TAIII.ROIIOII~ol.3Lt.u.AI CON 305
3633 CONTINUE Ce" 30

.IFISWELL) J106G.J101.3160 CONm 307
3166 5SNEJI.41..LLO301T-SLOCT Coll 300

MR3TEWIOT*593 *CTSDuii CON 369
So" FOONAIVIGA.4bE61AWACE RECESSION AFTER SWELL SINCHESI *FOCUS 370

1.41141A.4610SURFACL QECES~EON RATE milTS SELL IINCHESI5C3 -F8.41 corn 371
3161 CONTINUI CON 37Z

CA"L S5OTO.I3.KMod) cONl 373
GO TO 1745.744l.NuSW CON 314

745 IFI106U) 746.746.741 Clif 37S
1 LuIsNS2-I COM 376

L.LU-NIN. I CON 377
L.L.LiO.2 Call 376
CALL LCOUTIL.LCI.W.CCOR0OI3SI Ca14 379
DO 740 1.NON.LU 'Cam 3oe

746 tITECKOUT,7491 IAOCON(.I.J.J1.33 so" 361
MNITE LKCOUT*1493 ION6GSJI.Jm14.11) CON 302
WNITECKUUT*7491 4pSNSqm2S.65.6Sg2TvGSH CON 303

WRITECKGOu.7416) fAfK3.8fI3.CfK).OfKI.K.1.LUI CmN 365
749 VOl"NAT 636":;3 CmN 386

7490 roomAT36A4I.J Icm 307

46 ONTNUECIO 309

3 REWIND KSCT cmn "I
W"0 cmn 392
CALL LCOS*ST I-36.LCT*m.AECCO9 353)I CON 3
MTEK0U!T.5S2I 010911 cm 394
WITEtKOUT*SS21) CmN 395

VRIITEIKOUToSS41 TheTS.ISOII.19101) cm 396
WRITE 4I0uT.S3 CmN "I
00 a K-194K CmN a.
REAOEKSCT) TN.TS9TOvOEP.NISO CM 399
Do Oft 3..1o cml "s
3FIN-N1S0131 6006.66 cmn 401

"S CONTINUE3S~ CON 44

CALL cmu$I ;C:MNEOD3)P,, Cal k

W4INM-m 4911 cmn 416
803 * R~IDISTCm0 43

WNITE IKOUT,?642 cmW 413f

S0 FOUEAI If6I0M0TH FOLLOWINS SLOCR $IVES THE OUTPUT T114E AD UP TO FC0N 414
XlV! LOCATIONS / ItAoSSg4 THE INDICATED ISOTWIS WITHIN THE GACKSFCIUI 415
2 MATERIALS.) cmH 430

7641 FOONAT If/2A#912A9F16.43J C11 cm 47
7642 FORHATI/I Cmn 416

00 8"4 Am3.KK CON 439
HEAOKSC)TNTS9TO.oEP~fdSO cmn 426
00 664 Joltf CON 421
CALL LCOUI I*1LC IE*CDM13S3) CmN 422

664 UUITEIKOITvS543 TologGEP419JI91019600 CmN 423
G0 TO I CON 424

1351 IfiTH-TPW2*.060163 354.350.350 C". b25
ISO DTPNT-OTPR2 cmp 420

OTPN2=OTPR3 CmN *27
TP02TPU3 Cal .28
TP030TWIN cml 429

154 CONTINUE CmN 439
IrITH-TNPRT.06061 743.7#49742 CON 433

742 THDUTmAm3N1ITNPIt.OTPftT.TrU2I cm .32
743 CONTINUE Lcm 'b3i

4436 OTN.ANZN3 IOTUN9#dELCOlV SMUTS..66066013 .TN-THD5. 50.4165 (GITSAVE-TA ICBM *36

= I&*1TII CON 636
DT) ITO.T-Trn/EA3NTIITIDRT-TN3/DOT.03 cIm 037

144 TN.TH#0TH CON *38
C CON 439
C IWCTiONS of lIlt cm 46

000 I*IRIII c"m".A
VT.VV2 CmN 442

661 IFWTII.3)-TH.6.000633 41404.64 CIO *43
414 3F1II-3m313)3 402.004.064 CON 444

trITTH4I13-TImhIpI "13,603901 cmO *0
6"3 THOTNTh CON W4

THSOTTOII-OT141 CmN ft
DtHRANIAA1 IOTHNINTTNiti-T13 con 449
TmIlfTHT CON .56e
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60 1o~ C101 461
604 OD.I,-V(lilTIN3-TIS C" 412

IF ity(i.l1-11"I13I fi6.40.4.4!\- CON 453
6040 DEN-@0. con 4b54

60S Ces.TCNSl3.0OI*4lNl-lI-fCN4IIJ con 455
O04f~(m.ON@1ON1.l-1lflCAN %56

'OES.IPICIII.EOCMITPIIIl-TPIIIII COO *57
niqEC,13.CM.OIT.EII-l3-T.E133 COO *40
GOPTdP( I-DEO IeTIPIl -TI I II coE 419
11-1 con 480
In(Ch, "61.6061.400 C411 441

6001 112 OO66
Cme... CON 463
IF 4L-2. 602.642.600 C101 44

4062 :1.3 CIIN 445
rwiEcon 44*

HE-9.cam 467
606 WellI-I CIMN 'ba

IF91Tfij. 610.11J.610 CON 444
113 OfOT@:. COO 419

TITER WEm 4711
GO TO 3000 CmN 412

610 Irf(Dt.0O00011 1620162.4" cam 413
162 aITE I4OUT.5&al TM.OIN.oTMS.oTHe.TE)5,0SOLCRDSO CIIK 14

bTt-4IN CON 475
60 TO 30OC Cm 414

C CON 'by?
C IT(UmAL DECOMPO.A (ilON - DIENSITY CALCULATION caM file

608 A-.N.4 Con 479
C Cam 'b"
C SECIFY SW8fME Cm.Am6ES DURING THIS TIME INTERVAL CON 481

OSOI..ISOTH CON 4812
DS-OSUTOOT14 Cam 483
OSI.Ie.toos con 484
%4A*ADSI CON 405
145U.ASimSVSA) LON. 44
OTNS.OTNC con 487
WEL1NIOEL(0.'-.3S COO 'b"
Fvr-0o CMN 4089
FjFfF con 490

JI-JFHPC111 491
DEONO01.Oftf Cam 492
COLDOCPE III CON b93
POLD.4.pC 23 can 696
CC4 104A..l -6.0ELM.4. con .095
CPC623CKt113 CON 4,96
IE-1 CON 49I
fool-0.0 Cam1 490
ISV-04ATL .1L C ION 'b"
%STL(ML411INAILIML3 can see
TA4L*I)T4NMNI con Sol
DELLS.11.OELINI con 5,02

AR (t. 3 4R 66MbCNN 503
00 2Se 1-1.11. Con b0"

0.0(1348.6 COO S05

* O~w.JF/OELI13Ogu0T con Sol
4863 DO 255 .IJI.JF CON910So

,6-N.JI-l can 509
If IJ-JFIIS3 ?5392b253 coN sit

2S9 If IMAIL(II.N*TLIMP1-41 26392409243 coN 511
263 IF*AXT(3.*113imC30.4.4 CON AE
zol Ir (NATLI41-I.aLII3.NATLE13-31 MeM#W0~4 CON S13

RON (3-aa (3 rqHo l C11N 514

Go to 284 con SIG

JI-I CON11 Sl
TaS.TAII con S22

2S3 %A- I CON 123
IFIANSWOSSI-.000011 l01&.l014.1017 CO" 124

1016 OROAC-0. con 121
DOgcua. CON MG4
0.0CC-C. con SET
0O To 1021 con we0

1017 mefl-ftl 1015.1a18.1015 Ca" 129
lels rK-Kg-1.0 C111 1301

IFIFRI 1gl901014.1fis CONW S31
1619 rl(-F.N-l.4 C0N 532
1020 L5S-S.01T/O(L(13*Ff CON S33

l015 If eq-11I I5IS ,111 C11N 539b
Ills OAAUO~S.304N30SCON $55

OROKo"U(Ro0EI I-II0N$ I.05 CON S36
0.OC64*OC: 4011 )-OCIN 4.01S C111 137
00 TO 1921 con 936

1315 OPOAC-(ROAIN~-on OMAIGOSS CO wt



JROCL.I40C I%- I I-wW0C)-n~s Coal !D42
A0l 11"0I21 CON 563

*0P1 I*53T*5.Ol* CIO 544
IFI1*S-TOAcM) zle.227.2pl) Cow 545

IZ95 IFIIAS -To*AI efl.2@1.eo? CIO b*
O21 00*10.0 CON 547
60 T0 Z113l CON 540

202 IflfbkmI*-fiG4n3 z21.ze1.20l can '549
211 ) fO f0N0ill -WRA cnS

If 4POW, 211192114.1111 CON W5
2111 1,OAQOa.-D(IRDj.P I3- FACAJP-*/1A*,.0@.I. CIO !R53

A0*I /aTA can 256

(.0 TO 2113 CON 564
2132 OAIOOE - OTPxP-A/AmU1)/ Can 5

Z13POW=1.-PSN-lm0T-ftc)O cup 567

Dr1Plu~A-IOAf.21/U.-2W31 CON 560

2)31~tT 00.-0.419i03*213-11 FCp-fl5.s can 569
203 DROST-41.0 CON 5763

Go010 2133 Col561

213 *0640306(NI * OUOI0SD CON 5736

00S-I.I30SO CON 57
23IF(1*S -TOOI.205.205.20 con me

(.0 T0 2153 C1111 six
232 ARO=40C-IAiu"TwCl-TSI-./ CON $72
21y33 -SI CON 573

IFSAl?11214,22 Con S74
2131 foNi.-m0.i4awow l* con'4EITSOOM* SYS4

23IFIASIC(4 -U.NCI 2)54Z9.2*22 CON 5710
254 WOCND30I)(CTOsCOI con 591
06C. OFI saC-.eo81112Sren n conW0C C So5l
a 0CIAl.RQC CON) 593Ot cn

If 130011 o545vS con W96

GO T (NI S322J25 CoNl say
251 IF(DN-WECPIEI f2253.;Ex-L.222 CON. MTNco 0w

IFINCN-11C (M(6.( I-1.v2) 25.2925 CON to"
2259 CW fil WROC )-4lL1 ,UOT0("ODI-NSI00UE-Sc4( can*2. CON 9

3IE.1f sezuoa cm 503
2253 OENOLO30SS jz~3.-S*2 CON 0

O1Aa0IINMIISU4OL TI )-..am OJFI-FD~tall.R~l cmN S6
22 0 10III 252 E-LIIlSOID*01-IPIEIFF . con 63I

254& D1*3I*/I-AW1ckL(3.1lal3O I coo 4042
25 OIEif Con 613

2%OTSihSoN).0 CNN 695,
26 LD4101"llE ~ l con 636

LU.(6.* Ihll/J con "I9

2W3 C0111691 3. CON 624
IF faJml*C1.a 2 106.765.706 C40 625l

10 16II601. 111 CON 616
0001. 111 Com 627

764 011SCNIN.-14AESello TC 12*I 431-CIO 626

143 000 0)3 10.6.6oCOll 629

Go6To FI"K CON 627



P0.-I.-SIEcon 6O 32
flip"uS 67.704.167 CON 033

707 040 ov 3.-60- 1IN.PF~uI-#OEM -0i1AJI I OM)141 (.IPMl4 I O 0)0 o 6i
0) T0 709 co 6m

160 w0041K3C40 037

169 NOC00IJ.K1L ISCON4J,0101 45II36ST121N1IRI con 6"

700 CONTI" CO 662
C NOd SPCIFY NECESSARY NW POST-DECOMOSITION PROPERTIES coN 643

2S22 J.~f' con 044
MA1LItd..IISW C110 66S
DO as I.I.. coo 000

81 MAILEI1al CmN 000

(.010 CN 4

62 If 100SIRONtli, 10123-.03 03.03.84 co 441
a] P4IL4II.2 con 052

stiouo. CON 463
c814I .Omill Coll 6156

04 NATIPso can 65
£41 3.PEIE-PEUR'164 Cem 447
IF fi) OS0.000.f650 am1a

0501 LAFI CON "o9

CALL oa14IIOCOAl4ls vT4v fi3 ~ gff@l*9M0@1con 001
001 05CON "I2

0500 CNI.4)flcm101110C3 6603
65 CON30(IItk4i,3 6 00

If MARIA) 7121.1112 2 con 044
7122 DO 716 SMAORUIO Cal 06

LL.w1111 Con 147
L~mIL. I411 CON 000

00 741 JMU.LU con 009

712 MAILIJI. 20.203 Co 671
a tjt .i.o Cell 012

Go0T0 71 CM 073
733 1f400SifloNtiJ-AD4)1-011 710714071s co 074
714 NAWLIJI6210201 CO 07S

AIJIO. con 070

CNIJI.CNCJI 06K 070
CPO10o710 CmN 49

71% N*ILIJI6 CN 60

IFI3I11I)) 71619713310s coN 60
7156 LASWTIII CON 63

CALL. LOOK I3.L*4J *7411 W*&list,41.I *FBI41)09091190121 con 64
CUI,111133.COI.T*V38aIC4 CNN 0a5
Go TO 1164O 61

7153 CANT111 elm "I7
116 HATIRMUM0k6JIMM0A) con ) 60

II3 coo"11"n con 090

712i "MI 0.0 CO 692
DO 122 InuIlm. con 093

122 .smb00100 ff1 co 000

4ip" NI. 6"4N@Wt*610k0
1 0.20 F ow 497*46011 o.6

714 D IISI 7100t 360I 50 elm 00
LLOE143) CIO 10"
LUNN"A 41 co M7 I

00 M1 JOL~LO co m
7is OGi1t011WOO04J3 CO 103
73? c0sel1e co 700

UC31.4ptI&I-COL83AIH COW 7M
0P@14P fit -PSI) M ow M

C COW its
C C*LMT3ON OF IMPICIT IWM30IK CFIIC111S con III
C am 341 £0Yam& 6*71 RA EU UKw CM 13
C MAIN SLC cmN 710

05(6280. cmN 717
Wass0. CON ?IT

CPNLOCP4NLI CI ino



IFftS.14co 2
14 G".6s-00"11) m U

cFlCI-OVDLI3A3..'C1@0-A3 CON 727

CIR~i.33sCPgil-l)A61W3CP"uI140T-61.13 CBM 1
f-4OSDuOW1.,l1.1 IP CN" 143

.s=I-CT .e11-t.1.c1z 144 ON73

C111-TEMI030 con i..
0 CALf OOK 4 11 Tke AI111,I36B10to g08A041.3 CON 736;
I A-RASOCI3 /w-&TopSOT*O/OE 1;01 CON 17

IS6~6.SS~ iG 1.3)IC- Cl141f 3

SC 1 11OU11 A.A(IS*I 1.C413 * .0A1- CINN 742
Tke 01"3 24.24.25I CMO 153

24 60.NSIIOScm 744
N-4a5IWI~ CON 74S

20CL OO 0 30 IeTIT6@#.9WtPGSl CON 153
5 CNS. 6-fAC120'S.0e6u1iC )3fN CNN 1747

C 6613CGRll p **M1IJ cON 748

24 E-V3s6O0" con 151
GO O 30M COO 150
A l43 3OTL 61 CIO59

TTITTOTN/AMLInU6136SU CM 7
C NMM THE LAST *ATIOS MNK M6U1OKS SIFFCOMI TOKATIi7 C11 713

0606)O~tK OSOIL)3 6*6M3L6.) C1111 163
&IMCI?1ATSUW&A3O~ con I"
001.0,0 113W MSO 10441)*flON * PMIL o

C iso.) -VACTIOM 1109I
630 6aA Iog.0inp&%e .301 DW*l33o~1 CIO 107

6I .. Ini- 1)MOIR.)111WPPO con 1I"

60LI14$I36.33/DTN.Ol*66 16.666.3016633/L6U.3 Cn 77
9 *. Cal 172

G1660mU04017.111.11 con 173
1176 s nA1 u6/6CL63o6. con 115
17FC162.VCIOLOOM5601 cop YTS

849MOSIOUWA11a2 c00 III
D63 (U) .*063 .IW~*~1eU*9NCNN 170

CALL LOUK 6d.I*411 *T11.1690969011iS.115. 3I cam 11
bbmONAiUS4EuCI cm 1M

cmto
C- vM ( OIECN6l @Aft'5 IV AM cnI

If tooi) 1150.1l50.1 con 10NS
UI00 lag 4.091Mco 8

LLWUI LO-A O 71

11.5 654,1 12659872 con19i

aiesa..c" conm
SOROS01I cas M

0800110"11flo IPI.i cm 1

C -FCIEuU~S olescm 0*

smosoamam 061
S06L3I 6.I 6Lin36hI3 con 01

CAL LON 6&I13. 11.IS.Inv"UCPAS1 con "31
"ui-MAsIMMSou 120071cm "Sr



IFE36EL~lb124724721con all
127 I(a^). i-FAC12CPG5,'i*0. Coo 812

C (a) .C IsAl* iciu cm 812
a ft 10 4)at I -A I OfEARW.VC12"GAPOlM Cox 814

724 CALL SSWTCsi1Se"Sg cam aSI
60 10 ifl2e0n9aa4u19"O Con al6

7246 CNN~e~l.fg l...LI.i1)0l.cVICl7el. 8
8I"E)Cj 9l,.I p 3.m6 AIli ml II X I@D$II iniS63,U8SvSPILI@"ILP CON &1s
lWAS.L86aS.eV8.Vg.88iEM S.618*FC3 .*C2Tan3 @.7W*Et.I Mi CM 019
heIL).WA £L,.*fit.) 111114108 8028cm a

71716 F08"A UM o31-16lL 0i8.3190oISE10.3I 8m 8as
1248 Couh8" 8m 8on
7ae CII1011 con an

c wer3 ra s Ifexuf If AW con no4
72%. zrfiNa-W e60o.4 CRO a

40 0 o lmposMAM co W 86
kox5 C8 8W 78
F&CTlots,ffO(EI)@88E11,m a
A#S) - -iACT IDvd CON 80"

C.S)f8Cconw can
iESI~~~~~wOco anUP -~a-e38 2

c 5 i m ATW A NUAE WEESIU?*EIAI86LAT 8CASO CON 833

C now i5F 883155 .cmiC?,Oft 41EVIVE LAST LINE GP 1MATIVA 011 am
ofS 8Wlug-cnoE CNN a

90 bL)..LI-CILI/MIL1l0IL-lI co 864

algosel6o/IAePueTVaE)OS can 8*8
06PUDt-CGKG 8o 66
PGcc...s~ua-PW 0Tc W1bmA 8m "a

C Su.WlL SSMY CIPPT im. WIME CIO a"

C SUMM bOR3 ODTO AK oa
Cnl.Coo cm 8%
API*AEII ON as
11L.10 8m 4196

so& To 6.-SNELL I ouSAMLLoK , CUP 8W
3F1 -23 2582.34no.28 con a"

8m 881
woO.. a"86

oMs. con 86
.cOW1,11. 8W 866
60 10 143? con on

1(Vas's) 33 8W 8?
OCALME0. tan 01

Go 10 2183 con aft
2182I Oak EmI34&*o142'4.342 con an
346n CD.CWE1 6 3.1nO?/a8tsva5Y 0 **KAI con eve

34460 t1 6426Q4)wis con m

8428 81u6COOCWL)/CI/ con 88

3429 C0101114 8m 884

lo 10 342& 8W m
13? C614WIE~iDEA3)3.S0PI3 8" an
8424 60 to, CIO8.461.3 a"8

34263 cst w*0mi con00

it #01111co 8 001

2S13 CALL. LOON .6.IU68S...18 Coo 4149
gP8.3441o 8W96



Ito 11) XAL.jI t1oolpa. 1 CO" "I1

ItoI (I 7J1-' I IWO.I 4IPAP.I cam 96

VAP.Vqr can VSS

14-ILIIYI Cam 961

?StIL9I t OI' PI. 1PBI can 99

Ito (I W sU IWN I .IPQ I can 910
NI (151I IM) caps..1oCn 911
llLL114.l can 912
IZ11-0L41.51 CON 913
IrIIF,-II Z5t2.Z512.ZSI'l Cam 91'.

2513 I1111411-14) 422.251'. CNN 915
251'. IFi101116)-13) 0*264122 can 916
2512 9ItI"uI'.,-113 '.2020. .25*4 CON 911
2506 IF1IIISJ15-121 4,20.62.7"* can 918
256 AcI51.1%16.o(1SI.N.I1)-1tl1,Pi CAW 919

Zr(.-)2543*.!53*2SI can 920
2525 TA!C1TA8C.vR~4t1S(13.1m.IPRI3.VB'(71S(I'.I1.PRITS(3.IB V21

1(6.1pa-M1 -TIOCI CON vu2
2563 IFg1SAVE-TAB~p 426.426.421 CD Z

C --- hLATING gUAWAC Can 92'.
b21 IF 611.) '.Z2.422.4Z3 con 925
4.22 CE0LTLC(liMI..P()-Vt.ETLNIC(ll.IPJ-1LPC(12.1AS.1.,IPR)) con 926

CQadcP (CWLI 0'p CI 927
1*8-1 CON 92*

'.23 CALL LOO.1.CILTLNCIlIN.IPI.9TS1n.eP1P.OENIiN.IPR).CO q9
ITsFrc1.1W.IPIIg.1261).121'.).31 CMN 936
1.Asl.. 143 CON 931
CALL LOOK( 15.CMM.ILMCI 9 1. 1B .W- IR TTS(I * 1g-.1*IP)l PTOEMII.IPW-ICIW 93Z

I.1~l.SPV1.16~-.1P2.0Y2(J.W(16.3lCON 933
IRSludi5) CON 93'.
IftW-10 '.23J.4,233..231 -I" 3

421 CALL LOO 6I6*C3EDL1UCI 1FR1I.sT1S I*IlN6.R1 9l)TC34E3.I. ICON 936
1PQ*D*STW i~10I201I1lv41i3 COO 937
ICOIAEI61 co 936
CALL LOO (7C6N..LMC(i 9IN,*9 1IP.-11 vT1S(.lfli.1,1P9.l .TCW0EIt Ica" 939

00 4.232 21.112 CON 942
',232 con111*O(1(*?31() 943

1V(Sft I 4Z37*.437o.cam 94'
.238 1FIVP-1.1 '.234#4'23'..'21S cON 9'.5
4.23S V23)-12(1,il CONp 9.'

l19)-T2(I CON 947
"GO 4'237 con 948

4.23'. IVIVMP) 4Z36.4.237..237 CON 99
4.236 con-Y2i-2I5VI/1-~ "941

72().621V-1C219W)I1.V)cOn 951
4231 CONIIM*E CNN 952
4.233 Do '.2, 1=1.6 cON 953
'.76 Y2613.12(1).VON(1241.61-12MIl cON 95.

IF 612(1)) 4,2*4.424.4261 CON 955
'.268 ITL-IIS CON 9S6

60 O 10'356 cam 951
'.Z61 COWT611f CON 9"8

CALL. LOOK'..Y61).TTZ(1.2.TEP(1.2.6.6*.6.G1.IW.1)V. o 959
[FlOVAILC1)-21 '.28.427.'.76 cOn 964

428 CALL L0OKi3Yfi).lI2(1.1).TEP1.i)o.S.6.V303.1) CON 961
ENI V-t00l9APIv. EMCIVP CNN 9%2

066 V.66lV.PI0(030669)CON 963
T2 SSGWT2IIIOY2411 cON 964
TS-12611 con 965
RUD-!1,%N1 HV*ISbO0TSS~v CON V66

%lb ERR-CNOY2 623.01v-ONA4AD-4 I) *TS.EWA CON 961
tRCN.Tz(5).(A-AEkV)a611W-4*./S0AO-O(1))T2644) cON 9*4

CONC-EaRMER( cam 969
VITERCITICW)L CON v7l
EITE(I61SI.(AU CIDN v71
COOL-CIAL-LRRC CON 972
Ca..2.-36 CON 973
COO"-.d.30 CON 97'.
IF1F(LuII4I-IRA) '.361.4363.4363 con 9Th

-b3612I 1 5fS-196) '.36ZP436394363 cON 916
'.362? 1rI.0"-11 4270.'bZ70.4271 CON v7'?
'.271 lfILU9I61-10C) 4272.'.363.'.363 CON 978
4272 IFILU,(I7)-1sl)J 4273.4363.4363 CON 979
'.Z73'CJII-aIA)1TLNCI1AO.IN10.1*PP.1)TLCEINO-1.NG,.1.IPWa.l.TLC(R.CN 964

11,~1PR1,.LD~~aC1.I.IM1l)cON 901
C GU 81O..II G1 -a 0..IIO1A1(6T IZPLi1O 0
'.711 C6MI*A11~ 10E61 *1L3I~f IRA# 1*1POU .TLNC4 ifA-1. INS. IPRI . TUIC I IRS. INGCBM 983

~ cON 90'.
CCOL-AN&UI (CMNL.CMuI) cam 985

.363 1f1111161'-IRA-ki '.366.'.366.436'. cON 946
'.36'. Ifile'1(1I-1O-11 '.366.4366.47. CON 967
4Zt74 IFlk"~-I) '275.4275.4276 cON 906
4Z76 1V(1N1(16)-1RC-1) 43669&.366.4M7 con 909
4Z77 1V(IH4I17,-IFII-I) 4.366.4.366.4Z74 cam 990

4-13



I ILCI1.CZ..I N,...P4.10I~ cam 992
C I -%- I £CIT.10,A.&"I.Z.oa I IC'u1.3 I.It4I1v . I Ak1 ICW~.UUAI IIMAIca 993
'.275 CmsIA-AMI %I(C0A. LIC IA- 1. WI.Pup-TLC (IRA-..ING. IP)TL$C (IRS-ICHN 994

I -*w. L~*.io I .Tiw.(tooz. I A.. .xpo 101. can 995
c'"IL - AN1091 iCNIO .CAI cam 996
IF

t
I

T 
,ITL-11 4.631.45. can 97

6351 Ea~sft*o cam 990
COOL cPMAcam 999

-,O fU .2'.7 camlo100
4.3%2 If ofiw- S 4-3---'367.'.353 camlo130
'.3%3 CIN..(..A" CON 1002

,3 TO 4 36 7 CON 1603
lb3%... I FL .'S can :004

IF (LOACI 4..%i.4367.'.367 Cam 1v05
43SS CWD.cvm cum 106

CPO To) 4.367 cal 1067
4366 IF4112,11L) 4J61.4354,4367 CUM I00&
1-356 C~4ANU..j lTLWC(11.I9G.1PRp.Tt.NCl12.1NG1I.1PRJ) cam 1009

lFINPW-11 '.307.,bJ67.4ZT9 can 1e10
C I#I-P.14M 4 CL ) W.01 1fmTPOI F10 -oe 1011

4.27,0 C1.NNcI).L1(3l61O1.L~l4.N..P. CON 1812
,436 7 CAG-tAP Ic, .NL Cto-Cftq CBM 1013

3' IllS-60, 440."b.9ve cam 1614,
44.0 115=115.1 CeN 1015

1rlANea1to9 1-1-. 0 4.372.4372.413 CON 1016
C ------ 'ON-AbATING SUWACF cam 1017

4.28 1TS.TSAVE cam 1018
I&B-6CON 1619

Colo..@. Cal 1020
416 [FilI-31 438j?.43..382 CON 1021

4.302 ALO0
1
11 CON 1022

1"1H.IdI-441 E1G.lpgI CON 1823
1L011'f11 Coo 1024
1.43 (1v3 KH I (I N0..1 * I CON 1025
LOLL LOON(IBT.~(.~.Pi.CtI.N.PI000TIR VEIO 3026
1.11 can 1027

CALL LOOK vt.T~.N..PIl~l.N~.PI000V1I Cam 1028
1124.3 .11 can 1029
lf idP-1 4.322.4.ZZ.4301 cam 1030

4.38) 1L0
4
2601 WAS 1031

341620-A,1 lNGIP*1Icam 1032
1L421lCO9 ;03.3

I I "m I I .I -*4,.1 PRO1) CON 1034.
CALL LOOK SI.Tl.N.P.3f2E(~N.P.3000V.1 CON 1435
IT1£).* 1 CON 1*36
CALL LOOK 2.5T511b1l91.C~~,I..P.1000 CON 1037

11273 1~33 1 ~CON 1038
L-O JZI 1-1.4 CON4 1039

4321 t2411V2411.,.rfP*1121.4-T241)P coN 1040
-37,? D'O 4.3e3 1=.2 cam 1041
4.3?3 can3T21 1v~TE.I74I O 042
-13J CAL" LOK 4.51~I2.E4.2....N1.NV1 C9 1043

IFt'UILu1,-21 43'.4.2.434 CaN 1Is"
-3. CALL LOOK i.S.14I)TPII..0VJO1 can 1045

t..1v..t"1,.Acam 1V8NVICN346
O).1V S0IJN I 1 1,-O0P I CO 1047

.4.2 l5Sci-15-1 S cal 10".
IF (1I1 44U.2.4.4-22 cam 1049

4.421 If IE0NIVI cum442 C lo105
'..~ iv-*o CO 1051
4422~~~~ca IA~fNv$,)Ssv ON1

4.34 ER4.=C,12( 14 EN1 V000U-6 £13 75.WZERF CON 1053

VITtR(1Si1S cum 1056
EITERCITSI.ERP cON 1057
15.15-(fwOC CON 10ss
3Vtf1-31 4391.4507.4507 CON 1059

41913 1941=-1.E.30 CON 10
TS#.. I.E-3O CON 1061
IRA.4118 can 106Z
ra.1.4 9) CON 3063
1'C. 403 cow it"4

1&0 41)CBM 165
1fu1.O(63-00i450.45l.4fl)cam 106

4S00 1rc1LWI191-148) 4.542.4501.4S501 COO 1067
4.5OZ IP(h4~tI)~ 4S.*".' 3.4S@4 C8041I48
16%G. IF(1L04201-IRCI 4565.4501.4-501 cam 1069
U505 1rfILufZI)-IkO) %.5044I**.4I C804 1070

'~0 Tsh1.a.~1(15£1.O.~.)1~WmI.T~uOV-,1N.1.po.,.rS£I. C80N 1671
3l.,I..-1.TT(LN-l.~.1~V.~)ICON 1012

.503 11J01('1.tIR.N. KIlf(611.N..P4*C91,4 1673
1 TTS I IRA.14..,. IPNT .TIStIRA-1. JW-IPOI /Z. COO 1674
TS..AJAR34Tf.TSM14 ,'cOn 1675

.1,o1 Iru3.lzuSI-l44-11 4.507.4507.4500 C04 1076
16')8 4b1S110-0-1 57.4.57.4S*9 cON 1077
45 . ,II(4.p4-1) "10.4.516.453 cOn 1978
.,511 'In IC2OQ-IC-1, '507.4507.-,512 COM 1079

*,2 rt 121-lD- 5@7.&5,07.4S13 can 1080
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1TTI16.1,lvN11.t~g~iC?.Ie6,PV.1~CoN 1062
4,30 TSJAAAINTSN4A.11S10ft.IG-..Pi).ITS(106.2.IWG.1.IPR. can 1083

I ITS UNA- 1. LG. IbdL.1 STcWA2. l..10%i312. caN 1084
Ts=AmIM1f15.r~.. C"N 1065

4!kO I CONTINCE can 108"
IFIITS-501 441.4.1.998 CONm 1007

641 115=175.1 Cam 1668
IFIABS(EP* )-I. I 4390..:%90.4,10 cow 1099

'198 .'iITE (KOuT.5241 cOn 1090
uQ1EEKUT.OldT~O1,.1TEg1)I.15l)Ce! 1091

*R11L4K0uT.5d2)1 1,.Dli.wVRM.ERFA.TAOC.ENIV.ONIV.RAO111.C.Pil, CON 1092

T..-T" IN caN 1094
6O 10 3000 CaN 1095

C ---- POST ITERA71UNe CON 1096
4390 1FI11-21 '371.4 11.1437. CON 1097
4371 12(2=7211 CMN 109C
4372 0CIHNT2(2) C84 1699

IF(1StNl1l4373..374.4373 can 1100
6b374 (.()m4VG. CPN 1101

w 10 14.39 -cam 1102
4373 CALL 0.E(1.1S.QCONY.lSl.(100).TTSENd(1.IPRI.T4SCNI.1PRI .TCPSENII.CON 1103

1 MR) ICPA$ 1166
1VCfdR-1 t439.1 .39.11#34 CON 1105

14383 CALL UUG1Il.TS.QG *Isft(IR.11.TFSENII.IPR-A).TtISEI.IPIR-1)fTCPCSM 1108
1SENi(1.IP1.1) CmoN 1167
0C0NWv*0C0NV.VkP* EOQ4CO.W3 CON 1166

1439 QC"Efti (OCHEM .GCgV I OCN CoN 1169
"W.vONV ca ilCia11
ocomv=cH*ahc-odIvov CON 11111
OSVT84CICGj,4021 CON 1112
Ift(IWf) 1437.1437.4-37S CON 1113

637-3 IrIIAUI 14:37.1437.4376 CON III,
4376 CPWL.CAP(Y2(3)13 COtCHH Cem il1s
1437 RO1)-R0N41) cawM6t

(,COftO-0EIJ.1s(IJTA(13 Caft 1119
GPC0kT-aCONV~T.0C.3kVO1,Akf~hil) *ASU CONI 1120

i.C~NI0IE~i.Ga~N~tIAflA414AWcan 1121
'jCoe4)i-OCoW7.OCOIO*TH,-ARAII)ASUI CON 1122
(PP7toRPTORP*DTsli*REA()I1AS CON 3122
.AOT-wAD7.NAD*Dtl/ARLA(3 )*AS CON 1124

C I CON " a 125
0E.T09Ik(3ICPl1t-TS-TAvE)0(1.LIP/OTNt CON 1126
DO 95 

1
e2.N& cOn 1127

fl0411 - 004(1) caO'lIZO
Trm t0tl 3-Atl I*TAt71)3/fO13 I COBl 1129

ED1~V7RON1ICPE(J)C1E6-TAII3 ,.OEL(1,.ARd1I)/TN CON 1130
9. ra(13I-TM cOn 1131

IF (WO.NAi40 '17.96.96 cOn 1132
ob A-4- a 13

TA(?0N-1, - -Aim-L) -cam~ 1133
00 96 1 - F&M."45i CON 1135
ii . K.1 CAM 1136

96 TAIl) = 1(Lf-IA(KJ*TAl-I)?/6fKI cON 1137
97 UWT=0DTTLoEDI0T4/AtAl3I.ASJ cON 1138

IF(RDIOU) 755.756.755 C80N 1139
155 LL-V1I4I cON 1160

Ltl'i.A(0009u) cON 1161
00 757 4ILL.LU cON 1162

757 RO(1)R00(J CON 1163
75b CfwTm.~ CON 1144

C cON 1145
C *CON 1146
C SWINK (ANDDOP) OF LAST ABLATIING MODE COX 1167
C cam 11"8
C DELI'NU-DEL(P.1-S (SEE lAT DECWeI cam 1169

IFIDLIOU-yMN149.149.I5O cON 1150
149 ORLP-OEL(N1434014j *P(W4. cON 1151

DOLCP.DLPoCp~ (A)cON 1152
"L.*-l .cON 1153

RCfNM1OC4M.-1 cON 1154
L-L L(NL)*OE4ftj *R(ftL cON 1155

OQLC-ORLCP(NIP& cON 1156
AAPIIOODiL*t1(M41 .WLP*H1%. 13 CBN 1357
TOI=OADL.DkLI' cON 1l50
T0P2.OLiLC-DRLCP Ce" 1159
TOP3600LC-IA q3 .0ORLCP.rAIML14. C814 1160
OOL-1it1. 0-1) *RR 94.L) -DEL 4L1)81W(14. I I CON 1161
DfL(NL)(-DLfMU.0(Lf(M.3) CON 1162
RAfM1AAA(N4J .6.ODEL ft.11 CON 1163
A~tHLATP/VOL cON 1166
CPI41TOPZVTOP1 LAN 1165
4* (I d)T0P3/TOP9e CON 1166
HfNL-4APf#T0P1 cON 1167

0(L=U(U...1 M(4* l/VA.CON 1160
CZ=1 .0-OELO Cfw 1169

C24 L170~
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SsEtZ-*.lI CM 1113

V.LU Wm Ills
evI cm 1176

172 orOZ2..0 cmW Ills
173 Fj=OZ-CZ cam 119

If-IZI7.I1..175 Wm &I"0
I 71b G?.0(LO cmS 1181
175 m.-K-l WE 1182

CE.CI*6Z CM 1103
.176 El.z-oz CNE 1116

IF- 11 Isl~. 177. 111 -CM 1105
177 .OA4IMP.O4OAIEI41LOA491 Wm 1106.-

B0RMINIaGI411) rLZo0UKl cm %&i
HOC~~~~N IK 6~(I.d0C(aW Ift

171. .e.*71 can 119
*179 UH40110iat'(L cE 1191

A0Cp~CIKqdcoE 1193

0007 con 1196

U0CEI.6C4NIAUCSl~Z* W 1191
* -* 60 TOC173 WE i1t"

C WEn 1199
iko 60 TO410 WEI 1210

PO co WE 102

17116:00 Fig,



SUBR'OUTINE INP.Oul Nd.
COMMON ROUf.IEA.L)EN.Vk 1NOuU 2
COMMON INI(38).ILO(34).1R(38),Tt2430,10I.TCe(30.10l.TKP430,10),THZINPOU 3
1430.IuPIEP(30.1u).TTi(I0).HE30).TR(30) .ICN(301.TII(301 .THGE301IeioU 4
2.0.412I2) RECORO436).SO(20) INPOU 5
COMMiON RtiO(I0) *IIVO 6
COMMO" MAIL( SO) .EL( 51)o7A( 51).HI50I.ACCSO)*AA( 50), INPOJ 7
lAREA( 50),LMAC 5O),RAV( 50) INROU a
COMMON ROA( 50oo.R08 Spo).OCI 500) INPOU 9
COMMON TPPI3),NNG(3),TMG6(ib,3),NLU(t5,3),NH1415.31. I,4POU 10

IKHIEIS.3).TTSEN(25.31.T.4SEN(25,3),TCPSEN(25,31,TLMC(25,.15.3), IHPO4J 11
ZISEN(3) .TPI 430) ,1TS425.jSx.3) ,TCNIEMt25 15.3) ,VFZ.CMHI / NOU 12
COMMON T.PFf2S.1,,v31 INPOU 13
COMMON NR INPOU 14
COMMON LCTNP(.IINON.NUN.NL.DELHG.DELNRFT.NHORARhORS.RNORC.TRAINPOU) 15
ICA.TRACaT.4ACC,WnhoARHOOd..RJlOC.EA.E.EC,8A~.c.P5IA,PSlB.PsICIINOU 16
2TRACM.PET.i'ETE.MSV.ETA~nTPR3,DTPR2.DTPRT.TPR3,TPR2.THZROTHFIN.UTINP0U 1T
3TNWT.uAMA.tJ46.NU.FJFH.F..S.JF.*~hP.JFH.INPUT. OTH I N .BP.#NCOMV .INPOU 18,7
4EPSV.TRES INPOu 19'

COMMON INCH.UTmts INPOO 20
COMMON NN.NIVNO1 /impotIZ2I
COMMON CHCRIOPVC41 INPOU 22
COMMON TBRP130) INPOU 23
COMMON N)) INROU 24
COMMON TA(0.6).F1(309619F2(0,6) INROU 25
COMMON NCON I NPOU 26
COMMON NE.PF.NFIS I NPOU 27
COMMON BSEX9SMELL INPOU 28
COMMON B8eIS.3)oEE(S,3),FF(S.3),PS145,3).RNOO0(5.3).RNOOIS,3). INPOU 29

1ROCOMS3,ONC(5)v0MVS)*R" 5),RVS).P45),PP(5)TREF(5)GAS)INPOJ 30
2. OMGA IS I. I (S) . A () .T T~( 30 10) TENT 30. 0) TKU 30. 01 TCBJ(30 9 1 W4J 31
310)vA(5O)l,MOdUN8M2 INPOU 32
COMMON TRAC(5.3) INROU 33
COMMOkN MUFTIS) 1NPou 34
COMMON/DAT A/ASTER oSLANK INPOU 35
DIMENSION TZSEN(Z5.3) .TCZSEN(25.3) .TSAF (25) TSEM(25) .12S) IMROU 36
DIMENSION IOPT(301 I WNOU 37
DIMENSION .CSVIS).KNTLI61 IMPOU 38
EOUIVALEkCE (DH41,0412(io(0H2,DNI2IZ)).(TSTA) INPOU 39

49? FORNAT12.3F10.51 I~ WO 41
499 FORNA1112A6)WO 4
502 FORMAI 46AIZA61 I HROU 42.
583 FORMAI(//24X3I"--)EACtIuM KINETIc E0UAT1oN--/1H ) - INPOU 43
504 FORMAl (IOA671WRHO/DT IN - GANM#A'I BA*EJ.P(-EA/T) RNOOA C(RNOA-RNIORA) / 1NROU 44

IR90A)**PSIA I/ 211564. GAMMA I 88*EXP(-Eb/TRNOO(IRO-RORB)/IROtU 45
2))N0014)PSIb ) 19X58M-g1-6AMMA)i &C'EAP(-EC'T)HQC(ROC-RNOMC)/NPOUJ 46
3RnOOC)OOPSIC )) NPOU. 47

505 FORMAT (/24x321--REACTIOF KINETIC CONSTANTS---/1Hl J INPOU 48
506 FORMAI 411 X8N1EACT 1OM2j4R"OOSX4aO~AzI4BTX34PS1Ih4IE6X6T REAC121WPOU 49

14A10144(LeCU F7)bAH(l/SFC)1217H(DEG A)3ATMIDE. R)) INPOU 50
507 FORM4AT (141A1.2A2F9.2.2XEIO.4.F7.2,2XEI0.4.F8.0) IMROU 51
510 F0RNA1412131.tMESIN VOLUM4E FRACTION, GAMMA a F5.3.17H4NASS F.4ACTIONMPOU S2

I - FS.3.1H)1'1I4 J IW0OU 53
S11 FORMAT (24X32.4-lIME INCREMENT INFORMAT1ON--/IH'l INPOU 54
S12 FORMAI (6X1BMlNLTIAL TIME 4SEC)FT.3.26X164E1NAL TIME 4ECI2i IMPOU 55
513 FORMAl 41.4 /6AI7nlOUTPUT INTERVAL -F6.3.1I2TiiSEC FROM INITIAL TIME INPOU 56

JUNTIL F7.3.44 SLL) IMPOJ S7
%14 FORMAT 46WH7OUTPUT INTFMVAL -F6.3.1IIHSE' FROW?.3,IK9MSEC UH7ILFINROU 58

17.3.4ot SEC) I 1NROU 59
515 FORMAT 44AIHOoIPuT INTFRVAL .F6.3.IASHSEC FRO4V7.3.1A20HSEC UNTILIMPO 60

FINAL TIME/NI" INPU)6
516 FORMAl (6X919MMAXIMUM TIME STEP *.F4.2.&M SECONDS) INPOJ 62.
511 FORMAl C/29X16H --- NOOAL OAIA--/IM ) INPOt) 63
518 FORMAT (6X74HNOOt MATI TEM4PERATURE RELATIVE THICKNESS NODAL DEINPU4J 64

1PmH CONT.RESISTANCE) INPOJ 65
519 FORMAT(7XT3HN0. NO. 401E.G.MANKINE) AREA IINCHES) (ICMES)IMPOJ 66

1 ISIQFT-S-OEG/IITUl) INPOU 67
520 FONMAT(3A2I6.Fle.eE13.4,F9.5.F1Z.6,AIE1S.4) INPOU 68
521 FORMAl I I4X47.4MIMIMUM THIICKNESS OF. LAST ABLATOR NOOE (INCHESIFINPOU 69

17.4/14X.I0.ilHERt ARE .12.40.4 NOOCLETS ASSIGNED TO EACH ABLATING N010NPO) 70
2,)E I INPOU 71

522 FORMAT (/1848N---NEAT or FORMATION Of MATERIAL CONSITUENTS --- /3XINPOU 72
IBH(STu/LBh/21A7NPLASlICl IA4NEHKARITK3IISAS) INPOU 13

523 FORMAT (20AFV.2.71F9.2,l1AF9.2) INPO) 74
524 FOQMAT4/7AZSHENIrIALPY DATUM TEMPERATURE vF9.3*.IIHOEG RANKINE) ,INPO) 75
525 FORMAI W/22A36M..-V.ATERIAL THERMAL PROPERTY DATA--//6XI4MAERIwPOU 76

IIAL MU. 11OA14MMATERIAL NO. 21OX26MMATERIAL NOS. 3 THROUGH I0/6XI4INP4J 77
ZHVIR6lIN PLASTICIbX4IC)IAR23X7HSACK-UP) INPO) TO

526 FORMATI/6xI2HMATERIAL No.12930X9HDENSITY wF8.3.1ZSHLB/CU 17T/ INPOU 79
I 7XIIHIEWPERATURESA13HSPECIFIC HEATSX12I4CONOUCTIVJTY5XSMSENINPOU 80
2SI8LE4A)OsiCMISSIVITYI'S8E8.ENTHALPY/9X7H(DEG R17XI214(8TU/L9-OEG)4XIlINPOu 81
36.4t6lU/FT-S EC-DLU1318H(RTU/LB)/ INPU)
4 4SLVR.2.OdAFT.4.9XFIO.7.7XF9.2,41F7.4)) ' NPO) 83

5260 FORAAIoAI2HMATL.RIAL NO.12.3OA9HDENSITY ufb.3.IXSHLB/CU FT/ INPOU 84
1 7IIHTE.4PERATURESX13.4SPIECIFIC HEATSXI2'4CONOUCTIVITYSXSNSENINPOUJ 85
2S1)(LE /S8X8NENTHALPY/9X7H40EO R)?X12M(bTULf-OEG)XIIPEJ 86
36H(IITU/FT-SEC-DLG)SAS)448TU/LR)/ INPU 81

4 COXFO.2.8AF7.4.98F10.7.7AF9.2 1)INPOU as
527 rO.MAT(/6ZI2HMATERIAL NO.12.3OX9HOENSITY OF8.3.lX81HLB/CU FT/ INPO) 89

1 7XIIHTEMPERATUJRFSX13HISPECIFIC HEATSX12t4CONOUCTIVITY/9XTl(DINPOU 90
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ZEG IR A 1 PH, TVfUA.6-0(34m Be IIITU/F T-SEC-0(61a / UOU 91
3 alf~.UJA9,~.3 111101 92

531 FORMAT (131 ./&AlvWIES(EAWUO 10(6 0)13I.23 IwPOU 93
532 FRM~AT wnaOMP..-Tzu aeoSo SOGun Ea wsau u14LP-1 1Sep 96
S33 FaOnA) I"A30MEN1I4MPY IUTU/LIU 13.21 11111 9S
S3% f(MMAv 91m 1 /23A0U-T3L DEPENDENT SOIU*RV CODITINS-/Ili I IMPOU 96
53S FORMAT 9w. .S.h ggI COIW3l9@OaIi4.iA1Pi 97

35.NMSSURE *3* ?'UOUI9.h/.13145EC3 .T*..NDPU.3*IIE0NTNLPT,3A. IMPU 9
2 AT* *a&T(.,A.wscCUF * a.9sDCTsIucW2S.U4SIUA3) .2*. 3 INTUSWU 99
30 VT-. Ia.I@tL 3U1a/0f t-.A.5eIA 13.0~ARMETEI /991.DN0CCDI * INPWOuA

53b FORMAT 16Xof. S2*. 1.2.%.t tf.23A US ra.4t5U 1.S934041.31 IPOUIG2
S31 FORMAT It"1 /91.&vWC/O0 S PW/4EXPIPNII1-1.1 WHERE P96I a 2.06UG* 3W0U10#I3

30Oi/Cs3. sw 114 TAGL(3 1011196
S341 FOAAI//2713831-SUWAc( EQUILIBRIUM DATA-) IMPCUISS
S53 FOOOT113103650KO*(01HEFA 04*3S MATEIAL THEMAL RE5SPS AND6 A1NPWU1

IILATION PaUWAn/71640wAGE130100412116 INP iJ0g
552 FORMAT 9a31oft Ilk 9"o~oNWS.35. 1ISIWACE ,.94 ISURFAcE1.144SEC) * IMOUISS4

IX.a~Tl,Sa."EtDPS..p CSSIasV241197NIDEG 01) .14wmTE/36* IIIPU39
211NIftftS/SECI) rw ii ; .,3

553 FORMS! 1"2404, iI I AL*. 4tUTE~MOL iRAo1US.1X.fG.394&9211*Ma PROP.TO RAIMP04UIII
3.)IU*f4.21 IIPOU1J2

SS4 FORHA'I*IUBI174 1I EL (TENNIL MAIUS,3A.FO. 394oA*2IMJU1Ea PRP.T0 AIWPOUI13
14)IUS-f'.21 ZIOW14

S55 FORATn!(I35APLft*DeM SUjFACtS MOMS
%6FORATA (9p~l~XMIQ.AMV(.59hIT0iS.3 SECI* 1.0 116

3 1z.~OPN.44*UWaCTOA*u.OKAI RaTE/31.3111U/56tw FT-1*61. iwpwliT
27,dECONDIS IMPU1141

563 FOilnW 412013.112.32.1F10.S/1F30.Sp Zisomi2I
S6' FOATa! al.9A.2ViS.S.EIO.3FIO.Se3S.3.FIS.S/Al1.9A.B16.S.(3O.3' Z11-22

SIB0 FORAAI120aI,9UFI.S.F11.4FIG.5.E3..1115 1 1U2S

S15 FORMA f11..5K.1F305/FI.53 110114126
-.il FOAAT IIlF9.5.*30J3S Iw0UI21
b7 FORM16321 3.5,9(3.6.111 IaUU&20

5190 FORATA 16X9P6uHW RADIUS CONCION am C") IMPO129
S191 FORMAT I3F*..FV.%.fb.3.ZF9.39.A61M 3P0136 -
S192 FORMT l//i*3W G.F9.4.4M A!N//6193U115NKRatII0 CORE EMTII tmpu3

16X.3445* 1E6 of) AT T-d*U. it 1W63M132,
S793 FORMAT (/.3TMVAO SURFACE EWUILIGIAN TAiM.i 4F TW(.9121 33PVu133
5794 FOR04AT 91/61.740EUAMAS AM*5 HEA alTeasiN COMMICENTS AM ESUA1WOUI)S

IL DIFFUSION CaEFF3CtCUSTs6*.29SSMu1 SSCEc VIEW FACTOR IM. 3PI135
06-.31 - IW0136

b19S FOUNA! 1/1 3.g-W-Ga/U-*.FT.%g1, 1SHnSS6V *,F9.a44 ATM// IPOU31
IlK .2I..TE11P.SK,d6H*OO1 CMEN.P9100 SUNACK.313616,/IiS0EG Oil IMPOUIN1
ZCH1A/CM (bT.U4,,.M SPEcC.S211/45X*FS.2.25.FT.421*.F.2.4X.6.31.19U139

blQ f OpAT 2F 11.109.410 13.J491. Illt.FIS.) IWDU141
t.797 F0RNAI l//6A.,51*iATIO Of MASS TO HEAT TRANuFER COEFFICIENTS *.F6.1PINPU142

I 61 .ZR0ftIUAL U3IFFUS3ON EXPONENT 6.F.3/*,29N0MIN*L SURFACE VIEIUPSU143
PH Facto.' .0F6.3911"1 tOPTION Ill O1w0PU144

S74I FORMAT 463r.F9.26*.F.2.3x1.z.2.4A.9.iseouias
g!.3A.F9.2.*1X,F9.11 1eiu*4

S799 FORATS 46A.66MMAT IEAIER COEFFICIENT MILIIPLIED BY IN INITIA./IWOUI*?
I CUS4UtMTIOO(1/64.63NAEUE EX. a3S.M1l. AND N IS THE SURNINPOUMt
219. RATE EAPOEmdestao6o13 THIS P11011.111 1 "eAS SEEN SET EQUAL TO *IU2*I9
3F*.S1 IIPFuUI5

S88 FWN4AT iSF10.51 IPPOVIsI
SRI VO39NAT1 4A2OtaiCA WALL C0SSVCCTION1111111,11CK WALL 1ROMSEIRI/ 11POU152

13 323ueCOF sTU/Ff1SO-SErC-lEG RSIUCNISSIVIIVOKIINTEPERATURE1 IMOu3S3

S&2 fOAATISF6..95lI1 IMPOUISS
DATA vLANKASTEI/11 91091 WWI%

KOUT-O IISPOUISG

WT-O.e ISPOUL
Do 3546 1.. EWM&0150

1540 )dttUTI1S 11,015302
c 1.eUl/OITPut IWeouaa
c IoeJ366

1 r~G- 11,1 O105
dRItE IS0£IT95531M'0 INPOUIO
READ 431,551, 4wD. END0993 151C01431. 1*130 INS to?

c 01EAD 13SeP55? 4991 INECO1OIII. 1839361 11,0153*6
Go TO 490 11010011169

C If IE01's INPUT)1 999, 994 31,0110
999 C094T1.uC IPOII

STOP 11,015172
998 COMI I JE 11,0113

C EIUINI3PUI?4
WRITE 4KOUT.S11211UCCRD1,3@619361 INPOsuIlS
matVE 4KOUT9S43I IwIPSIO
WRITE ISI0U!.S11I IWPOUI??
WRITE IROUTO5051 10111111017
WRITE I10551.5*6 11,01179
RtfA0 4 ISPUT.S4 A9.UwDaa.SewAASPSIAA*,TRACA.S0,IOUS *Rof I.1Pu



- -. - - ---- -

lePSD.~dTRCS999M~C*HO~o9PSIC.EC.J1RACC,9gU 1MPOU121
duIrt (KI9~lSG7)A9vQMOO*,.a4OUA.S*.P$lA.LA, VRAC*Rh.mO43.mgam..1.0116

IPSIB.EI.dRACO-.C9.mOa~sdIONC.SC, PSICsCTA~CC 4& ouPIo
HEAIJ (INPTA.5631 J. .NM.ft.NONI ,INZRO.JWIMi.DTPTOTPZ.90TP39 IWWoua4

IUT#W.WP.TPUZ. W1if3.OELM.OHI 9DM2.OL.AMA. IZ U110ls
!V4.*-11 l11.110911. WI

170 JF-? INFOIUil
60 TO Ii? IPOUA6

172 JN.Jf aNOI9
JJF V4.JNo IWU191
XNs.WnHa 1~~u92
FiffSaJf 10~93
VFJFWWFfS/2.0 IWW194
NOI.4mD.N bVOWk95
If (NO) 181.141#162 1INi96

162 READ EINlDT.5601 ESO(DIwI.h.OI 1~6197
11l1 C0NINlUt IeVW19

IF (Ni1) 184.164o163 1WO10i99
183 NWmol.i. 1.60UZ06

REAI) IINPUTvSGSI ISO1ID. ImMOP.NOII1 1~90150
184 IFIC6NA) 408.49V*409 ueoualz
406 GAPWAU01OOC/ (NOC llOa6406 - (IIOARIO6IOAAD1 6013
4'I 0N6-1.0-GAMA 1.6015264

& '(O (ID I-ANA* (ANOOA.RWODR .OmG4QvOOC Wages26

RoONAN6ANA/RO £1)* (IotOG~JaO 1.eouz"

SPIT 4KOT9S~j6AA9GAJW OImae

REAO(11151.S64OIAV.040(.IolplUAIb.6(l1).PS141I.1EE3.3lI. 1013
ITRACIIn.l)09mE~oa~lsall.2D.SUS(192.9 P1ItI921vEEII921.6015214
23.TNAC(I.2).C9.MNoOO(*13,,b~l31.IU~l,31.PSIII,3b.EIEI1.3DVEAC(INPO5215

31.31 I.6maals

IFIAII10PI~lI OM0Z,70i.I*AI7vT03 INPOU217

WIFET(DOg,416I IU2

433 lR(? 241,1,1 9C9M1~3 49)#4013)#S 13 EI9)#RCIPOmsa

IFITPID1NU 19297019793 1.60514
7026A ITPROPA2 QO0I,) 1.1O227

1ROPOTPR113 1 16M0514

473 0WAITE I.OUI11 INPOU229
RM.V I 1-AI N 0N0011 FN611 0SAI *1100 l#3VRZVPI IMPOL123

WRIT IKUT.I2DVNZO.VE1NINPZ1
NAIE IUI3OVTP02fll)RD019 INOUZ32

WRITE KOUT e1l01Pil.W9Rz. tMu3 1.1331

pp 11 - 1) RO2I I 015*61
NDOl PROPER J-19 1.601520

302 UR"IE. (SOV.l7 126
413IfI TEA1191s IS 1WOUI43

416 TR3-1M~ft IVU24



11E*D(A.t.654uAL I .111 ARA( I I UEL(I).MAI I RC ) 1),9iMUgmINOU272
.(120~) INPOUal.

04613=0.0 UOU7S
00 400 1-19"~n IMPOUZ76
mI-21 4-44 .*Se.*Si Iltell

ft53 R41~4~bIe.i1~(c3~0IftelaJ
(.0 To 461 IlPOw,,ti

l%2 RA 42 -DL II .(o.L 112. IseoUAM
b-L*IK INPOU2h1

1#61 OELEI-11-0(LII1-i1i12. Ise~um~
4541 RAVIII.OAlI3 1semoul"

IF EMt 454Zv,.pf3vS42 IseOulgA
f#S42 AREA(1)WEASERSV.AEI)j**AE IIVpoess

453IFEAKAIII2 401*.4054.4705vu

004 464 J1.JIRS*RAIJ INeokae"

AE., .NS INflOQ

44CIP.31)I4II INUA2u9

IFALIo Z 10146.6 40W neoua
401 Nq81 IPOU29S

D0 404 ...1 ISPOU29
N.". I IwPuegT
POACINIkflOA - UP6U0

404 a0(N51i-mouC lseOU300
J3.JF IsPmUo91
b( 0 T 400 IPOM

VE00 A 4. 6 53/2. INOU3

77kOCONI-I.HEISS,,1 1WU31*
RodO E4 N 2 I PO £594.2 IieVU307

44 OC(NI I .3)ok INPOM6'N.3
£i).J IWMOUJ9
6o TO 400 IWWZO

M OCIF I .2151469 064.706 1011323

V'415=1.0 /2. aoWWJ
1090 Ilz.. IWW.314

N0I(NV~t#-K4 I Nj
702 1q.AEmnl.Il 4,1 IMP1

40 C0Hl.jl( hOI~2 IseMIai
705 OITE450UT.?SSMv ISWOUJ33

IJOMSd IseSI9
SpoTO7, INFUL)M

76d3 .0811- IOT1i)MseOsia1

SI a.MPU30

MK 06D.I 7940. 09 109 IWVSM4
109 M56N.0ANMS. lwvk4ea
100 10 709-1 IseOUJOP

IFlftObVI 403*M . 109.099409 IMPUAS

70 11S 60001U.796 tS5uoSU.A
1010 30NI4 ldO M DCI IS&C-WSItNDLDAA GI NO39
4032 ) IINIKUTU335101

STOP 1034 WOmlam
T34 IC KOuT.5,l07L J IsePUas

403 DECMNIS 3.3.0 IWJM12 wsu

CAL SLPOItalteheACA.n~bIWV34

I&ROPIL-I WWAY



305 CNCRIxI0*92 IWWNJ61
306 If EPICHIl3 019JU7.308 IWWJ62
307 PICU1.@.98 11POU*63
348 T*AMW..l,1-T'aS 1111 1103

C~ALL LCOUNIT~ I'..LC1.00MALCO111)(3511I IO11uJ0

CALL LCOUIE 45LC1e.RE.C01IOf35JI IWINUJ67

CALLE ICOATI 2104 0".LCT.3di..C~O IIPOII3i

CALL LCOWIT IL 9L0ICT.W61kE061035l 10111U370
WRITLE IOU?,792415 , I017

WICIIOAUVI P0091VG7O IIvUU3U

790 DOUTM 798U101u1POU373

CALL LCOUNI 690901. CI W6.IC m3S 11P1JU367
101U1I I'UT9921 JIIOPUJI3

CALL FORM 6 13.~rLCT.'0CUUV 43533jGA~ IdEOUJE'
WITLC4EOUT9?95 IW0u3II

IIAE:~tT:5dIA iM.Zb.0H7.29.311H IPOUJ7

798 e E OU S41-1FI 101039

7910 CIfl. 101U30

t ~CL LCOUR4 LT.3.RCIDO IWEUP382
30WIETflIK.2) 1WVUD3

CAL EI1T39L G1rCM I NJ
W*I00 351 1.751 1wOSDjm

394S FT.M,63,ETIUINZI-I.KIN SSM- V19p41 111rc MATRIAL /.*121.AII-TIZo3IJ WU

11.041-1Idl~S

00- 35 -11 wuma

CALL LCOUNTI 6b I *&I..ICm 65)Iou'.
312D dEITI.UT.!b23&1.b1060f3.41?2I.KTCPI.EITP61,@K?3TIIK13Iw~3

11-6016 Ipo"

3S9 I.16.1311U03

CALL L3 J-2l, 1 II.ECWJO 1,044 312 dRTECiI)UTeS6..tMI.ICUI.I)TZ.ICJ113#l.4TKIb3J.33-1?eI~IEWVft

S.FbwC A693PI 1w19

010 NM111.1670Ipm

L. 3.* 1110101061
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LLs? 161
M~9 &)0 3%36 IL.6 Ndo

IFIUILliIf 3S%9b1Se.34s% 101d04063

355S Co~i11hILWV65

3553 L IlAI 11110,10656

lFtdUI 355Z.3551.356I l1111o04
3S41 CAL341 IOSM0U.SV wv%

350IRS*l35634&34 IusOUO
356iPEIIW4971N@At953llo)f~~~ 11011

353IFS-bu 3545351.35.4 11"A
3S 354 1h.1-1 ~sei2.~u IMP04066

355dlT(1su-as.5 uT 1.alIL.u.III23 101u
l~dInus - 2sPU667
CdALL LC/L25*.S14.JU.SuIfi (Al .IsA.v2413613AONOSIIe4 I3 2S410

3S11WIT31.1 @411 I1PUWS3
3S3IFINCI 3S5.35..6. 1~14e

\Z 6 JA.3L1K.)31I IW%%OS

C1ALL QISIS1 .LC1.l?3K FIA1,0 MUS) 30000104100

SIFIUCI 4l41JJlwvD490

35) hI 3%.3S.S Iwm..9.
3S4 ILO1.T#2l Inflft"

C~ALLOXI#T *I~.74.13L3.T98111,61NSI311Utl 1wqus6
314 WITE 1I-I 27

IsiSoc 626110413p 11~0116

33 T.0 Nl~Ume"
361 IN-1l66TI IMPU9

loIFW 361361* 1110141111500
15 611211-1ISlalaI.ll.~ INPhKh3
3IF IVM13lIhI 3.61,b"30 forms"

C6 11.001- 1101910603I
30 1 U it)6 IE 

SI

CALL LCRW434to $/I.CeP9CM4SIuosSI

315 lopl4lW 110,4140

1011 t33. 431404611.011n1gl

3.) N@P16uW3 3u23 i19AS
367 11-530 .Je.

31VISOSSSS

31S 2L0433ISO IwvuS
IF111111II6 69.6 sN

s3lt 1103 .). IWAWY

00 01 OW .2.UIN IMPMG)
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IFIIIS-1534.4.4 1~5623

3471 15.31,UT53; 1NP0s54

Go TO 3644PU5-

60 TO 3415 100VU47
34,73 WRT KOUT.5S3 1IJI00

60 To 34Ths 1110105j349 60 IU 434?4v3%ft.3%.75.I IOPUG
3474 Wh1TE6KOUT.S361I T14II11.IT1EI.T06EII.TCNII,*TPIII).TSWflI £W1OMI

60 TO 3476 110,01652
315 UIIEIIOuT.361 1 101I.119TEill.T10411 IWVL45W

34146 C13NTIOIUE 1~556M
3,;!1,II373.373.743 

OU5
373 00 37&1,MN £NP0UMS

3731 TPII).ALO6gAMAIgTPIEZ;..eoeggI;; 1wo11S5
CALL LCOUiTI 62 LCT.#t6oECOUO 6353 1NgsISSO

328 WRITE IKOUTS371 D60OU959
C S-URACE EUILIOIII TAKLE 1NPOW40

READ I INPVT9S7961 CISSVV2 .IMZ..NT .06W .WISS~LAL INFUS61

IF IISTJ 29".900.69" 93UF
2900 C101.C.S.S 1'606964

G0 TO 2102 1~IWV6
2901 IFIKNST-71 29*9293.969 1WO056
2903 IrICIe-OIG) 2907*2901.7910,0056
2905 hITE IOUT.99ft 1NPOS4

CALL LC66T I 3*LCI .bU0.RECO1O(3SJ) 1WA49S
29ft FORNA14"1Ai4Ibe.AM lAMdLES AME THE SAME AS IN PIMVIGUS UOLEN) IS101

Go TO 291? INesUSln
299? 06111 IKOUT.29061 1wOUS72
2916 FOMTI/,zsX.7aeMVI0US SURFACE TASUS CALLE FORSD OUT CH~ RUT1IIa?3

I HIS5 CHANGED. SUIT .3W/110001
STOP 1101,11to

2969 WIIEIUOUW.291411 £51576
2910 FORNA /V3.41A7401PVIIUS SWAME WAUES CALLED TMOTHIISFINIMOW?1

IT PRI)SLEN. WuIT .31/11 O02
STOP 110001519

2912 1140111 321011.32114.3M8 INPOM3
3263 IFIRSVI 2624.2U4#329 5106566
3286 IF1111KA) 3264.39"93283 INP001513
V113 36.1 11V91664

b0 TO 363 100104151
3244 1166.513 32S.32*.%3206 114015416
3q09 IrcmF 66M6)213.241*1613 w "
3205 CONTIMAN 

I
6.j[1-1 INPOfiSo

Iftel INP00"

J o twos"

3.11NW)3 me.WIJ3.1V 1104111001

2937 113J1.)6* wFj 11014109,1

6010iSJits am".03.19 Iwwmb

nlIUM4.0101PeJLANK IPONS

209) tSJIIP) M3984J1.j3R910 IIPWb34
toa.05~j I* spoof 2099.61*101.6 1NPUM

GO9 36* am 201461

MSIIOI6b.S 6 2024.20).161 IMPSUIPI
My9 lme%. 8069911616

tell 3F1641 29,1609 18110161
8406 ww"Im3-) IW49LW

3N4110181Im 01116

M609 101641.13611114140.)1U61
CAU LL M.10e960911O1. 101.lUSKNII* I.390 4AI PP I ~ bl
CALL UAtM.II38I1MelllIl6333b 1sb29

LILUI~IO-3)).l 1NP943



IF 6Is-I I J7Z1,.21118J IWOI6)I
Z613 CALL LCOUP$ 41 .d~ LCT ftft.mECumid3Sff IU9II62

VOSIE I0lg.fsu3 101bU33
Nuilt I0VJ1.11I7 CgUt.Wh(.WZ 1g1M).
GO T14?doza.ipm~eis s.u.35

P*111 adII&CROUT*2013913 8WVUJ

28133 CNVIut ImWoubbs
IF Iftwo Z102010.2*d26ft 1upu*i

2016 MITE fPMI.S09s OKA IhhJU0*3

aSIS lFISaLL)I inj0.gljbZ4Ij J111UP66

20136 FMI tea@I~a OM' SWFu. CO.PICvm ON S&NAE NIMSSION swum"
00 10 2413? IwSM.9

20136 uslI00MU?.21113of SWELL lwvuWo
2e130 fRPW1I4IHzaba SMEC. of.69.151WM CKWR THICNIWS3) 10016051
2013 1F06S1 Z8140.2801390 gut
761300 CALL LCQmv I1LL)..Cl .COROI3SJ1 £wv0WS3

WRIVE1LOUT.S?42sVW 801MI
00 Z#19 LL.1.LLL IwSm6S
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Men Difum" IWON

2026 WRT KOUI.Syojs Is

M09 IF IPS-TIP11 111 2328.2832 I~m81"

201SIPIP;* iWA
200I me b-,N.I lilll20e.".02

3b I-vll .1P3=i-
16..1p)J-I swe"74
CALL UKUfNCo1LNlot #IIP1 old) IMPOM7

3052 LVIIML 1040b
CALL b1iMAm "sis 11111. l9I3.141a6I.I.IP).1MA6II~I a oaW D WMaa

,b% O110- Iw"wm

m0-Imb~ldwll~mS

2014 2012Afa gs410w~ill

CAL 10104114"

26362 Co%.100*wbf
CALL LOIb. IiSI.*930.lI11419144 1411 0.09090.C4C.3* 9110041

4A 10 agfC*eU~.. 1101IM
MO iB CALL 5*0*l~608.PP.~~U

*016 U06034K1k 31u8w
1aL 11 3fie 2S1DSd.0

200. ol-1 83.8~9a 111003w

Go 10 am6 t8wvu1
ml 01 1 .101tPm 10~1141a&W6 CONu8Mg 11~2I9
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CaLL LCmNILLL.6 .Lctmpsnfrinis ~uZ
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I iLoloiP.IUMWEL),4.LLLLLL.LLm3uL IWDPZ3
00 419" a.&Vow l~1U24

25 I.i. I* M 6CPBE4OL £qIE5i8.hI INVOWl

2056 CNT$* Iw~i3
CALL S5o?04 I .mii1 IKVU?1

730 CALL. LCI ILLL6...4CV m..43158I IIflf

EL~* AIPI .iEL) vUL.L1MLLL3 .U.I .LLL1 Iwi1m
IifI~wo 7313130e16 gn13w
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GOT 4010441219

401 049

CI mlt 
TAMAN4

40 50sl~ 
TIIazT(,%- 1a 

WMgh

5 1 wC1 11 
1 01 41M 

M
IflTOU53 lIWNesaNaa
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C TISLIIV "WIUIIt LI;UmiI C OUNT. I IILIESs AND WMuS Earn PAKE Ieke" I
S4*A0U1l84 LCOWSS lj*LC1.I&%.m3 LOE 2
come" LOU! LaBm! 3
aoite uft ala. Lamow 8

"I1 FORe.&1l"wI1DaA6m0T.Eau CMAMIIU MAEIALM ISEftft NE -O MS. AsCAm, *
ILAS 50k M U73AWAA13111H 8782.8 LC@uM 6
I .5 LooloSI1
Wll c.2.j LaUm a

21.-1 LaSMb
GO T0 8 awu

J LCT4L11 L ml /' 'T:'
If tMCII ft.S.% LcowiR
ria lit 16 1 LWA5
LCI'8d3l LCOM14
dallC 4LKOuT.SAII .99.6 LCO~MAS
SREhiu .LCOMIU

C UTILITy ROU'It Lt"L LOKS UP AS LIMEA111
4 ARTE*TES; wIT~hW LouE I

C TAdLtS HAVIING OEt INS(PPMIENI AND S UP TOS (M ~lUT vAAIMUS Loft 2
WA6RWTIkE LOOKIl*LX..d.C.E.W.*.I0 . LowE 3
COMMION KOUT. 1[1.uifk.Vq Loft 8
CON4O0m IH1I3A).1LG438511301 LOOK
0D14ENSION 1ill.ViII.DlI) LOM 6
OINI'iSIOkiA1.(3.E,& LOWE 7
I"1"tti13l LOeft a
IL.ILu411) LOWE 9
SEA'S LOOK 10
IFIA(I'tJ-XlILf Io.~ Loft al

i0 ICA-& Loft 12
*94 1ALgL-Ribtj 3 LOUE 13

A5 Ir oAt-A IJLI) .~ Loft 18
IF 1FAL-AlIM3I 3. LOSU IS

I IF I L-A (ILI 14.S.6 LOOK 16
6 I.aidlIS LOOK 17

1-0010t.ILP Loft 19

11-1 LOSK 21
0 lu a LOOK a2

11 1-1-1 LOSE 23
IS-@ Lftv 2_1

0 If 11EAS P6.2830 LOUE 2S
PS ltiAL-All)) 1,56.9 LOSE 28
38 IF11L-l11 V.0. LowE 21

11.1-S LOSE a0
IT-0 LOSK 29
lils£1 0.50.8 LOOK 35

9 IFgIT)10#1..I LOOK 31
3 51.3 LOOK 32

* .5-I LOOK 33
*T le.~I1 LOWE 36

a-eZ LOOK JS
S .5L LOSE 36

10 DEN.All.S3-A115) LOOK 37
LQ11=I- LOSE 36
WOoft-liti LOSK 39
IpiL11of) 13.13.11# LOSE 40

V* W0 TO 4Z1.R2.Z3*t4)vlO. LOOK 81

LOOK 42
013b)-ElfCII-E LOSE 88
Uiii'ciI.1-l LOOK *A
ol TE2i'9115 il LOOK 48
0ia)pi'uIIIl I LOOK 81

QI I4)'AI5LOOK 41
OgIalI55-151LOOK 89
00 ? .'i,~kLOOK SO

20 01J'Olip M"( LOOK St
5v (J5RT4jI.5(jI0WN LOOK St
IivQI~wK) LOOK S3
RETMI,. LOOK So
VA0 LOOK SS
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C UTIIL IIY Nh1Ik 064.1 EVaLvOTES am &AI OF VALUES OF a DEEDEN 06L.1 I
C VAId ~06 All *vA OF VALUES Of *A £811611CkIS VARIAhLE USING, 566. 2
C a CUBIC CURVE fit fVUS 16 TaAAO VALUES AMSLUItS bF 066. 3
C SUMMOUING Polfors OGLE6 4

MONOlTM SILL IUsAN.PUNuiIEgagpeflN OgLE S
olIOSON 9"tAAI,4ILEI.OII0011 06. 6
ADIF-AINMADa-RiAa 066. 7

11 IF4.01hs: to4.6 6613

0 so I- COLE It

1 I- fsp 06.6.6 OGE o
eW VFIS-) .61.63,6 SLE is

42 14:S-671971 SOL 1
607IS 1.5 COLE IT

GoTo10. 611 OK 19

5015 *1OP D6o" 24
671 P3Is) OE 21

6010401tl 0COLE 23

oIs.1S.&is a"6 26
GoI-iaI94 .To 066.a" 29

304 066.1a 30
6010O #6196S).lI 061. 31

As ISSIS-I OLE 32
66=1 066.OGLE33/

to I* 6 -£ tI 1)-E1)If(3121,1-A I I) -. 0iAL1-6~ I. Sa
,bIFI a -62Cl.1)I.WO4IXA- I I I ISZ IIGLE 31

41 JO4U( II)OA-4631%)-Pill OGLE 30

40 CONT IME 04.121

f 06WM6.1L 43

cad OGLE,~ .4
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C OlIL:l NWIAt OROju - 30UINE To SE0610R A FLOATING POINT *336W 01161 I
c IN~m sPECIA. V(*IWKS Fob 0111*1MB SLI*C( T~tN0MC3WN1STIW TAKES 01 2
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